PUT A TELEPHONE IN YOUR CAR- 
CELLULAR TECHNOLOGY 
HAS ARRIVED! _ „ 
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221 3A/221 5 A/2235 

DUAL TRACE OSCILLOSCOPES 



THE ANSWER 

BY ANY MEASURE 



Now! Tek quality and expert advice 
are just a free phone call away! 



100 MHz dual 
time base scope. 
Easy-to-read CRT: 
bright, full-sized 
8x10 cm; 14 kv 
accelerating 
potential complete 
with BEAM FIND, 
separate A/B 
dual intensity 
controls, FOCUS 
and TRACE 
ROTATION. 



Wide range verti- 
cal sensitivity. 

Choose from 
2mV/div(1x 
probe) to 50 Wdiv 
(10x probe); 
color-keyed for 1x 
and 1 0x probes; 
variable control 
increases scale 
factor by 2.5 to 1 . 



Two 100 MHz, 
high sensitivity 
channels. 3.5 ns 

riselime; dc to ^ 
100 MHz band- 
width from 5 V/div 

to 5 mV/div: 
extended sen- 
sitivity of 2 mV/div 
at a 90 MHz. 



A/B sweep selec- 
tion. Calibrated 
A sweeps from 

50 ns/div to 
0.5 s/div; B sweeps 
from 50 ns/div 
to 50 ms/div; vari- 
able control for up 
to 2.5 to 1 reduc- 
tion and 10x 
magnification for 
sweeps to 
5 ns/div. 



Dual time base 

measurements. 

Select either A or 
B sweeps, or both 
alternately with A 
intensified by B. 



B trigger slope 

and level. Use B 
trigger level to 
select B- triggered 
or run-after-delay 
modes; use B 
TRIGGER SLOPE 
to select transitions. 




Our direct order line gets 
you the industry's leading 
price/performance portables... 
and last answers from experts! 

The 60 MHz single time base delay 
2213A, the 60 MHz dual time base 
2215A and the 100 MHz dual time 
base 2235 offer unprecedented 
reliability and affordability, plus the 
industry's first 3-year warranty* 
on labor and parts, CRT included. 

The cost: just $1200 for the 
2213A, $1450 for the 2215A, 
$1650 for the 2235.t Even at 
these low prices, there's no 
scrimping on performance. You 



have the bandwidth for digital 
and analog circuits. The sensitivity 
for low signal measurements. The 
sweep speeds for fast logic fami- 
lies. And delayed sweep for fast, 
accurate timing measurements. 
All scopes are UL Listed and CSA 
approved. 

You can order, or obtain 
literature, through the Tek 
National Marketing Center. Tech- 
nical personnel, expert in scope 
applications, will answer your 
questions and expedite delivery. 
Direct orders include comprehen- 
sive 3-year warranty*, operator's 



manual, two 10X probes, 15-day 
return policy and worldwide ser- 
vice backup. 

Order toll free: 
1-800-426-2200, 
Ask for Rick. 

In Oregon, call collect 

(503) 627-9000. 

Or write Tektronix, Inc. 

P.O. Box 500, Delivery Station Y6-088 

Beaverton, OR 97077 



Tektronix 

COMMITTED TO EXE£LLEI4CE 



Copyrrght £ J984, Teklronix. Inc All rights reserved *TTA-439-1 fPnce FOB. Beavertorx OR F 3-year warranty includes CRT 



VIDEO ACCESSORIES 



Highest quality ■ Highest performance ■ Lowest prices 
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VIDEO-CINE 
CONVERTER 



The BP Video-Cine Converter is an 
optical device that allows the easy 
transfer of slides, 8mm or 16mm 
movie film to VCR tape. The Video- 
Cine Converter's precision optics put 
the image from your movie or slide 
projector on a high-contrast, rear 
projection screen. Your video camera 
shoots that image, can color-correct 
faded pictures, add narration to other 
sound. Can be used with any video 
camera or slide projector, if your 
video camera lacks close-up capability, 
you will need a macro lens attachment 



MODEL V-1 701 



$34 



95 




FOR ULTIMATE VIEWING 



TEKNIKA 

WIRELESS REMOTE 
CONTROL TV TUNER 
& CABLE CONVERTER 
WITH VOLUME CONTROL 



Model 6510 
$13095 




Wireless remote control with volume for cable 
TV, VHF-UHF antenna systems upgrades any 
TV to 1 40 channel capability. 

• Works with any TV set • Quick, easy 
installation • Off-air and cable compatible 

• Quartz frequency synthesizer tuning • Direct 
access/memory scan selector • Ultra-compact, 
hand- held wireless remote control 



61 CHANNEL WIRELESS 
REMOTE CONTROL 




Wireless remote control on/off, channel 
selection and fine tuning, 

• Works with any TV • 61 channel capability 

• Microcomputer controlled PLL operation 

• Converter panel controllable for channel up, 
down, on/off, fine tuning. • LED display 

• Compatible with CATV systems. 



bp 



STABILIZER/IMAGE ENHANCER/RF 
CONVERTER'VIDEO FADER/2- WAY 
DISTRIBUTION AMPLIFER 



Model VI 880 




Hook-up 
cable kit 

$11.75 



The most versatile, all-in-one video processor. 
Can be used as a video guard remover for 
video tapes, enhancer, video to RF converter, 
professional video fade in and out and a dual 
output distribution amplifier. 




Model V4804 



49 



95 



Record a pay channel while 
viewing a standard channel. 
You can also connect an 
antenna/cable, VCR, video disc 
player, home computer and 
video game. 



bp 



VIDEOTAPE REWiNDER Model V7777 VHS S 49* 5 




Model V7778 BETA 5 49 M 

Reduce wear and tear of your 
VCR heads with the AC 
powered circuit protected 
rewinders. LED power-on 
indicators. 



Charge it with VISA/ MASTERCARD. 



Phone orders accepted. 



Fordham 

260 Motor Parkway, Hauppauge, NY 1 1 788 



Toll Free 

800-645-9518 

In NY State 800-832-1446 



Service and Shipping Charge Schedule 

FOR ORDERS ADD 

$25-250 $450 

$251-500 $6.50 

$501-750 $8.50 

$751-1,000 $12.50 

$1,001 and up $15.00 
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NEW! 

uniden 

ftonhrnf- 

Rebates! 

Communications Electronics," 

the world's largest distributor of radio 
scanners, celebrates 1985 with big 
savings on Bearca t scanners. Uniden 
Corporation of America, the manu- 
facturers of Bearcat scanners is offer- 
ing huge consumer rebates on their 
great line of scanners, when pur- 
chased from CE between February 1 
and March 31, 1985. 

Bearcat? 300-G 

List price S549.95/CE price S344.00/S10.00 rebate 
Your final cost is a low 5334.00 
7-Band, SO Channel • Service Search • No- 
crystal scanner • AM Aircraft and Public 
Service bands. * Priority Channel • AC/ DC 
Bands: 32-50, 11 8-1 36 AM. 144-174,421-512 MHz. 
The Bearcat 300 is the most advanced automatic 
scanning radio that has ever been offered to the 
public. The Bearcat 300 uses a bright green fluo- 
rescent digital display, so it's ideal for mobile 
applications. The Bearcat 30G now has these added 
features: Service Search, Display Intensity Control. 
Hold Search and Resume Search keys, Separate 
Band keys to permit lock-in/ lock-out of any band for 
more efficient service search. 

Bearcat® 20/20-G 

List price S449.95/CE price S274.no/S5.00 rebate 
Your final cost is a low $269.00 
7-Band, 40 Channel * Crystatioss • Searches 
AM Aircraft and Public Service bands * AC/DC 
Priority Channel * Direct Channel Access • Delay 
Freouency range 32-50. tta-1 36 AM, 144-174,420-512 MHz. 
Find an easy chair. Turn on your Searcaf 20/20 
and you're in an airplane cockpit. Listening to all 
the air-to-ground conversations. Maybe you'll pick 
up an exciting search and rescue mission on the 
Coast Guard channel. In a flash, you're back on the 
ground listening as news crews report a fast 
breaking story. Or hearing police and fire calls in 
your own neighborhood, in plenty of time so you 
can take precautions. You can even hear ham radio 
transmission, business phone calls and govern- 
ment intelligence agencies. Without leaving your 
easy chair. Because you've got a Bearcat 20/20 
right beside It. 

The Bearcat 20/20 rnonitors40 frequencies from 
7 bands, including aircraft. A two-position switch, 
located on the front panel, allows monitoring of 20 
channels at a time. 

Bearcat® 21 0XL-G 

List price S349.95/CE price S209 + 00/S35« 00 rebate 
Your final cost is a low 91 74.00 
6-Band, 18 Channel • Crystatlcss * AC/ DC 
Frequency range 32-50, 144-174, 421-512 MHz. 
T he B earca 1 2 1 X L sea n n i ng rad io is th e secon d gen er- 
ation scanner that replaces the popular Bearcat 21 
and 21 1 . It has almost twice the scanning capacity of 
the Bearcat 21 with 1 3 channels plus dual scanning 
speeds and a bright green fluorescent display. Auto- 
nrjatic search finds new frequencies. Features scan 
delay, single antenna, patented track tuning and more. 

Bearcat® 260-G 

List price S399.95/CE price $274.00/55.00 rebate 

Your final cost is a low $269,00 

B-Bandt 1G Channel * Priority • AC/DC 

Frequency range 30-50, 138-174, 406-5 72 MHz. 
Keep up with police and fire calls, ham radio operators 
and other transmission while you're on the road with a 
Bearcat 260 scanner. Designeb with police and fire 
department cooperation, its unique, practical shape 
and special two-position mounting bracket makes hump 
mounted or under dash installation possible in any 
vehicle- The Bearcat 260 is so ruggedly built for mobile 
use that it meets military standard 810c, curve y for 
vibration ratinr. Incorporated in its rugged, all metal 
case isa specially positioned speaker delivering 3 watts 
of crisp, clear audio. 



FREE Bearcat® Rebate Offer Uniden® PC55-G 



Gel a coupon good for a S35.GQ rebate when you purchase a 
Bearcat S10XL; $30 rebate on model 20". 520 rebate on 
medals 1 SO and 1 00; 5 1 rebate on models DX 1 000 or 300: 
$5 rebate on models 20/20 or 260. To get your rebata, mail 
rebate coupon with your original dated sales receipt from 
Communications Electronics and the Bearcat model number 
from the ess rto n to U nid en. You'll receive your re bat e i n six t o 
eighl weeks. Offer valid only on purchases made between 
February ' . 1985 and March 31, 1935. All requests musl be 
postmarked by April 15, 1965. Limit of one rebate per 
household. Special rebate coupon must accompany all 
rebate requests and may not be reproduced. Offer good only 
in the U.S.A. Void where taxed or prohibited by law. Resellers, 
companies and employees of Uniden, their advertising 
agencies, distributors and retailers are not eligible tor this 
rebate. Please be sure to send in the correct amount for your 
scanner. Pay the listed CE price in (his ad. Do not deduct the 
rebate amount since your rebate will be sent directly to you 
from Uniden. Orders received with insufficient payments will 
not be processed and will be returned. Offer subject to 
change without notice. 

NEW! Bearcat® 201-G 

List price 5279.95/CE price $1 89.00/S30.00 rebate 
Your final cost is a low $159,00 
9- Band, IS Channel • Crystal/ess * AC only 
Priority e Scan Daley e One Key Weather 

Frequency range 30-50, 118-1 36 AM, 14$-t74.420-S12MHz 
The Bearcat 201 performs any scanning function you 
could possibly want. With push button ease, you can 
program up to 16 channels for automatic monitoring. 
Push another button and search for new frequencies. 
There are no crystals to limit what you want to hear. 

NEW! Bearcat 8 180-G 

List price $24 9, 9 5/ CE price*1B4.OO/S20.O0 rebate 
Your final coat is a tow $144.00 
B-Band, iC Channel * Priority * AC only 
Frequency range: 30-50, 138-174, 406-512 MHz. 
Police an of ire calls. Ham radio transmissions. Business 
and government undercover operations. You can hear it 
all on a Bearcat 1 80 scanner radio. Imagine the thrill of 
hearing a major news event unfold even before the 
news organizations can report it. There's nothing like 
scanning to keep you in-the-know^ and no better way to 
get scanner radio performance at a value price than 
with the Bearcat 180. 

Bearcat® 100-G - 

Th & tin t no- cry mi » t program m abim han dh old scann mr. 
List price S449.95/CE price $229 .00/$ 20. 00 rebate 
Your final cost Is a low $209,00 
8- Band, 1C Channel • Liquid Crystal Display 
Search * Limit • Hold • Lockout • AC/ DC 
Frequency range; 30-50 t 138-174, 406-51 2 MHz. 
The world's first no-crystal handheld scanner has 
compressed into a 3" x 7" x 1W case more scanning 
power than is found in many base or mgbile scanners. 
The Bearcat 1 00 has a full 1 6 channels with frequency 
coverage that includes all public service bands {Low, 
High, UHF and "V bands), the 2-Meter and 70 cm. 
Amateur bands, plus Military and Federal Government 
frequencies. Wow., .what a scanner! 

Ihe Bearcat 1 00 produces audio power output of 300 
milliwatts, is track-tuned and has selectivity of better 
than 50 dB down and sensitivity of 0.6 microvolts on 
VH F and 1 ,0 microvolts on UHF, Power consumption is 
kept extremely low by using a liquid crystal display and 
exclusive low power integrated circuits. 

Included in our lowCE price is a sturdy carrying case, 
earphone, battery charger/AC adapter, six AA ni-cad 
batteries and flexible antenna. Order your scanner now. 

Bearcat® DX1000-G 

List price $B49.95/CE price $499.00/51 0,00 rebate 
Your final cost is a low $489.00 
Frequency range 10 kHz to 30 MHz. 
The Bearcat DX1000 shortwave radio makes tuning in 
London as easy as dialing a phone. It features PLL 
synthesized accuracy, two time zone 24-hour digital 
quartz clock and a built-in timer to wake you to your 
favorite shortwave station. It can be programmed to 
activate peripheral equipment like a tape recorder to 
record up to five different broadcasts, any frequency, 
any mode, while you are asleep orat work. It wilt receive 
AM, LSB, USB, CW and FM broadcasts. 

There's never been an easier way to hear what the 
world has to say. With the Bearcat DX1O00 shortwave 
receiver, you now have direct access to the world. 

Uniden® PC22-G 

List price S159.95/CE price S99.00 

Th e L/m den PC2 2 is a 40 c han n el A M rem ot e mobi I e C B 
radio. It'stneanswerfortoday'ssmallercarswhich don't 
alvvays provide adequate space tor mounting. Since all 
Ihe controls are on the microphone, you can slash the 
"guts" in the trunk. The microphone has up/down 
channel selector, digital display, TX/RX indicator and 
external speaker jack. Dimensions: 5%" W x 7 7 /,' J D x 
1Vi" H. 13.8 VDC, posilive or negative ground. 

QUANTITY DISCOUNTS AVAILABLE 

Ordertwo scanners at the same time and deduct 
1%, for three scanners deduct 2%, four scanners 
deduct 3%, five scanners deduct 4% and six or 
more scanners purchased at the same time 
earns you a 5% discount off our super low 
single unit price. 

CIRCLE 79 ON FREE INFORMATION CARD 



List price S89.95/CE price $59.00 
The Uniden PC55 40 Channel CB radio isa full featured 
transceiver thai boasts a super-compact case and a 
front-panel mike. It has ANL, PA-CB, Channel 9 and RF 
Gain switches. LED "S7RF meter, TX lite. PA & external 
speaker jacks. Dimensions: 6" Wx6" Dx"W H. ±13.8 
VDC. The Uniden PC55...now at a special tow price. 




Cnoose from many different models 

OTHER RADIOS AND ACCESSORIES 

HD55-G Uniden visor mount Radar Detector $1 t9.00 

RD95-G Uniden remote mount Radar Detector. ..$139.00 
F B- E-G Frequency Directory for Eastern U.S. A. .... $ 1 2.00 
FB-W-G Frequency Directory tor Western U.S.A.. . . S1 2.00 

BC-WA-G Bearcat Wealher AlerT $39.00 

ASO-G Magnet mount mobile antenna S35.00 

A70-G Base station antenna $35.00 

Add S3.00 sh ippino for all accessories ordered at the sam e time- 
Add $3-00 shipping per scanner antenna- 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any 

product in this ad, send or phone your order 
directly to our Scanner Distribution Center!" 
M ich igan reside nts please add 4% sales tax or 
supply your tax I.D. number. Written purchase 
orders are accepted from approved govern- 
ment agencies and most well rated firms at a 
10% surcharge for net 10 billing. All sales are 
subject to availability, acceptance and verifica- 
tion. All sales on accessories are final. Prices, 
terms and specifications a re su bject to change 
without notice. All pricesare in U.S. dollars. Out 
of stock items will be placed on backorder 
automatically unless CE is instructed differ- 
ently. A $5,00 additional handling fee will be 
charged for all orders with a merchandise total 
underSSO.OO. Shipments are F.O. B.Ann Arbor, 
Michigan. NoCOD's. Most products that wesell 
have a man uf acturefs warranty. Free copies of 
warranties on these products are available 
prior to purchase by writing to CE. International 
orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. 
Non-certified checks require bank clearance. 
Mail orders to: Communications Electron- 
ics' Box 1045, Ann Arbor, Michigan 48106 
U.S.A. Add $7.00 per scanner, radar detectoror 
CBor$1 2.00 pershortwave receiver for U.P.S. 
ground shipping and handling in thecontinental 
U.S.A. ForCanada, Puerto Rico, Hawaii, Alaska, 
or APO/FPO delivery, shipping charges are 
three times continental U.S. rates. If you have a 
Visa or Master Card, you may call and place a 
credit card order, Ordertoll-freeintheU.S. Dial 
800-USA-SCAN. In Canada, order toll-free by 
calling 800-221-3475. WUI Telex CE anytime, 
dial 671-01 55. If you are outside the U.S. or in 
Michigan dial 31 3-973-8888. Order today. 
Scanner Distribution Center* and CE logos are trade- 
marks of Communications Electronics^ Ad * 01 0235-G 
t Bearcat is a registered trademark of Uniden Corporation. 
Copyright e 1 985 Corrtmu nications Electron ics 

For more information call 

1-800-SCANNER 

For credit card orders call 

1-800-USA-SCAN 



COMMUNICATIONS 
ELECTRONICS™ 
Consumer Producs Division 

P.O. Box 1 045 □ Ann Arbor, Michigan 481 06-1 045 U.S.A. 
Call 800-USA-SCAN or outside U. S. A. 31 3-973-8BB8 
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BUILD THIS 43 REAL-TIME SPECTRUM ANALYZER 

Learn more about your stereo system, and 
how to get the most out of it, with this 
useful tool. Roger Cota and Lloyd Addington 

51 VIDEO SYNC SEPARATOR 

This oscilloscope upgrade lets you really 
see what those video signals look like. 
Steve Pence 
59 THREE HIGH-PERFORMANCE 
SCANNER ANTENNAS 
Pull in those signals that you've been 
missing with one of these high- 
performance designs. Loren Freburg 



TECHNOLOGY 



CIRCUITS AND 
COMPONENTS 



8 VIDEO NEWS 

Tomorrow's news and technology in this 
quickly changing industry. 
David Lachertbruch 

12 SATELLITE TV 

Today's satellite receivers. 
Bob Cooper, Jr. 

48 CELLULAR MOBILE TELEPHONES 

All about the system that is revolutionizing 
mobile telephone communications. 
Marc Stern 



40 NEW IDEAS 

Making electronic music. 

63 HOW TO DESIGN MICROPROCESSOR- 
BASED PROJECTS 

Add some "intelligence" to your next 
project. Tom Fox 

75 DESIGNING WITH DIGITAL ICS 

Part 2. A look at CMOS and CMOS devices, 
and the special handling that they require. 
Joseph J. Carr 

78 HOBBY CORNER 

A simple antenna tuner. 
Earl "Doc" Savage, K4SDS 

84 DRAWING BOARD 

Automatic data sequencing. 
Robert Grossblatt 



VIDEO 
67 SERVICING VIDEODISC 
PLAYERS 

Part 4. This month, we 
conclude our series on 
videodisc players and how 
to troubleshoot and 
service them. John D. Lenk 

90 SERVICE CLINIC 

What's "new" in TV. 
Jack Darr 

90 SERVICE QUESTIONS 

Radio-Electronics' service 
editor answers readers 
questions. 



RADIO 
82 COMMUNICATIONS 
CORNER 

Odds and ends. 
Herb Friedman 

88 ANTIQUE RADIOS 

Restoring those antiques. 
Richard D. Fitch 
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COMPUTERS 

Following COMPUTER DIGEST 

High-speed modems, 
inexpensive add-ons for 
your IBM, using your 
computer to design 
resonant circuits, and lots 
more! 



EQUIPMENT 
REPORTS 
27 Alden Model 9321 

Weatherchart Recorder 
30 MFJ Enterprises MFJ-989 
Antenna Tuner 
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It never seems to fail: Those brand new speakers, that sounded so 
wonderful in the showroom, sound so disappointing when you set 
them up in your listening room. The explanation for that is simple: 
Your system has to be adjusted to accommodate your listening room. 
An equalizer can help, but only if it's adjusted properly to correct the 
response of the loudspeakers. That's where our real-time spectrum 
analyzer comes in.lt can turn the job of adjusting an equalizer from a 
frustrating one to an easy one. Find out more about it, including how 
to build it, starting on page 43. 



Next Month 



ON SALE APRIL 11 

COMPUTER-CONTROLLED ROBOT 

Use a popular persona) computer to operate a robot 
arm. 

SERVICING CORDLESS PHONES 

All about those devices and how to troubleshoot and 
repair them, 

OPTOCOUPLERS 

Learn how to use those versatile devices in your cir- 
cuit designs. 

STEREO POWER METER 

More than a meter, it also disconnects your speakers 
from your system at the first sign of trouble. 

AND LOTS MORE! 



As a service to readers, Radio-Electronics publishes available plans or information relating lo newsworthy products, techniques 
and scientific: and technological developments. Because ol possible variances in the quality and condition of materials and 
workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper functioning of reader-built 
projecis based upon or from plans or information published in this magazine. 

Since some of the equipment arvrj circuitry described in RADiOELECTRQNICS may reiale 10 or be covered by U.S. patents. 
RAD 10- ELECTRONICS disclaims any liability for the infringement of such patents by the making, using, or selling of any such 
equipment of circuitry, and suggests that anyone interested in such projects consult a patent attorney. 
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16u touch. 



It holds. 




si / Q 9 ets y° u lne world's first 
y)±^y handheld digital/analog 
multimeter with "Touch Hold." 
The Fluke 77 

Its unique "Touch Hold"** function 
automatically senses and holds readings, 
leaving you free to concentrate on posi- 
tioning test leads without having to watch 
the display. 

Then, when you have a valid reading, it 
signals you with an audible beep. 

The Fluke 77 is perfect for those test 
situations where accessibility is a problem, 
or when extra care is needed for critical 
measurements. 



It's the top model in the world cham- 
pion Fluke 70 Series line — the first 
industrial quality autoranging multimeters 
to combine digital and analog displays. 
These tough, American -made meters fea- 
ture a three-year warranty and 2000+ 
hour battery life. 

So call now for the complete story on 
the Fluke 77 with "Touch Hold" Because 
if you don't deserve the world's first, who 
in the world does? 

For the name of your distributor or a 
free brochure, call our toll-free hotline 
anytime 1-800-227-3800, Ext. 229. 

From outside the U.S.. call 1-402-49G-13SO. Ext. 229. 



FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 
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0,7* basic dc accuracy 
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3jgg warranty 
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WHAT'S N EWS 



Comsat, Mitsubishi 
announce agreement 

Comsat Technology Products 
(CTP), the equipment manufactur- 
ing arm of Comsat Satellite Corp, 
has signed a teaming agreement 
with Mitsubishi Electric Corp of 
Tokyo, Japan, to manufacture and 
market low-cost, small-aperture 
Ku-band earth stations for use in 
high-speed document distribu- 



tion and private data- networks. 

Mitsubishi will produce the RF 
portion of the terminals, and CTP 
will be responsible for making the 
digital, signal processing compo- 
nents, and for integrating and mar- 
keting the complete earth sta- 
tions. 

According to CTP president 
A.W. Perigard, the introduction of 
small-aperture, low-cost earth sta- 



tions has led many U.S. compa- 
nies to begin planning for large 
electronic mail and data networks 
to take advantage of the efficien- 
cies of satellite communications. 
The combination of Mitsubishi's 
price-competitive microwave 
components and CTP's signal-pro- 
cessing equipment and system in- 
tegration, he believes, should 
ensure the success of the venture. 
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New magnesium batteries hold promise for future 



A dry cell with a shelf life of at 
least five years and a voltage out- 
put of 1.9 is promised as a result of 
research in magnesium battery de- 
sign culminating in a recent patent 
application by ACR Electronics of 
Hollywood, FL. In addition, the 
new battery would have greater ca- 
pacity for its size, lower internal 
resistance, and a higher peak dis- 
charge rate than present dry cells. 

Magnesium's greater tendency 
toward chemical reaction — which 
is the cause of its higher voltage — 



also forms a protective layer on its 
surface when the battery is idle. 
This inhibits the "local action" or 
spontaneous internal discharge, 
that runs down a zinc-carbon bat- 
tery when not in use. But this film, 
which so greatly increases shelf 
life, takes time to break down 
when the circuit is "turned on." 
The delay can last as much as a 
minute before the load breaks 
down the protective film and cur- 
rent rises to normal. A second 
problem is that the chemical reac- 




NEW MAGNESIUM BATTERY features an "inside-out" construction. The positive element 
serves as both the center electrode and the battery can. 



tion in the cell builds up gas, 
which must be vented. 

Research by ACR has reduced or 
eliminated those problems. An im- 
proved electrolyte produces water 
instead of gas, and other improve- 
ments have reduced the "current- 
on" delay to less than 0.3 seconds. 

A unique feature of the magne- 
sium batteries is their "inside-out" 
construction. Instead of the nega- 
tive zinc can, the carbon positive 
element is cast in one piece to 
serve both as container and 
positive center pole. The negative 
element is an extruded magne- 
sium cylinder that fits con- 
centrically between the center 
carbon electrode and "can." This 
positioning also reduces the 
length of the electrical paths in the 
cells, reducing internal resistance. 

Although magnesium batteries 
have been used for some years in 
special applications, such as ma- 
rine markers and rescue lights, 
and in several space programs, 
they are not yet quite ready for 
general consumer use. A number 
of problems remain — among 
which are adaption of radio equip- 
ment or flashlight bulbs to the 1.9- 
volt rating of the new cell. But it is 
reasonable to suppose that we will 
in time have a flashlight that can 
remain idle tn the car for years and 
still supply top performance. R-E 



New from B&K-PRECISION, for 
telephone service, test and repair 



COMPLETE TELEPHONE PRODUCT ANALYZER. A total 
self-contained system tor diagnostic testing, 
servicing and calibration of corded and cord- 
less telephones, answering machines and auto- 
matic dialers. Performs every test you'll ever need 
to test and repair any phone product including 
verification of pulse and touch-tone numbers, 
measurement of frequency error and modula- 
tion deviation. MODEL 1050 $1695 



CORDLESS TELEPHONE TESTER. Provides ful! servic- 
ing and calibration capability for base and port- 
able phone units. All rf test and measurement 
functions. Replaces expensive FM generators and 
modulation monitors, yet performs all tests re- 
quired for cordiess phone system analysis and 
repair, including full frequency testing and align- 
ment. Generates all prior and recently approved 
frequencies. MODEL 1047 $895 




TELEPHONE PRODUCT TESTER. For in-store con- 
sumer or service use. Tests handset cord, phone 
line cord, dial/redial functions, voice and dial 
number levels, ring function and voice quality of 
corded and cordless phones, answering ma- 
chines and automatic dialers, MODEL 1045 $395 



TELEPHONE LINE ANALYZER. Quickly identifies a 
problem as external or in the phone itself. Tests for 
condition of external phone line, phone line cord, 
ring and line voltage levels and polarity. Easy to 
use, no batteries or externa! power needed 

MODEL 1042 $19.95 



These test instruments cover every possible level of service required for telephone products, fhey 
are equally useful for training. The instruction manuals provided offer a comprehensive course of 
training for service personnel and students. Call your nearest B&K-PRECISION distributor for off-the- 
shelf-delivery or additional information —or contact B&K-PRECISION. 



ppwmsmfW DYNASCAN 
Qu3MmmM corporation 

6460 Wes1 Cortland Street • Chicago. Illinois 60635* 312 889-9087 



> 



g .j Ba'es M60W CgflianrJST Crt-eago ILS0635 
C ana 3 a" S fl-es Alias Ei&cJron-cs OriTano 

ai Saif* Empire Exporters pJa>rmew NY MQ03 



CIRCLE 77 ON FREE INFORMATION CARD 



Video News 




DAVID LA.CHEMBRDCH 

CONTRIBUTING EDITOR 



• Here comes Super Beta. Around midyear, 
Sony and other Beta VCR manufacturers are 
scheduled to introduce "Super Beta," a new 
version of the Beta system, which is claimed to 
achieve a 20% increase in picture resolution. 
Super Beta recorders use standard Beta cassettes, 
but shift the carrier signal frequency upward by 
800 kHz resulting in a wider luminance 
bandwidth for a sharper picture with more detail. 
In addition, the system has special video noise 
reduction and emphasis circuitry. 

Super Beta produces a picture with more than 
300 lines of horizontal resolution and about 45dB 
signal-to-noise, according to Sony estimates. Thus 
it falls short of the super-high-band VCR's 
mentioned previously in this column as being in 
the works. However, the picture is extremely 
good, and it particularly excels for home editing — 
demonstrations showed that a fourth-generation 
Super Beta tape was at least as good as a second- 
generation tape made on a standard Beta 
recorder. The Beta group claims complete 
compatibility — that is, tapes recorded on Super 
Beta can be played back on standard Beta 
recorders and standard tapes can be played on 
Super Beta machines. 

• More 8mm VCR's. The first VCR's in the 
new 8mm video format to be sold here were 
combination camera-recorders, or camcorders, by 
Eastman Kodak, General Electric, and Polaroid. 
Now along come the first "separates" — tiny 
portable decks designed for use with miniaturized 
video cameras and with separate tuner-timers. 
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The little decks weigh about four pounds or so, 
including battery, and use the new 8mm 
cassettes. The Sanyo unit, priced at $1,100, 
including tuner-timer, has a two-speed switch to 
double the playing time of a 90-minute cassette. 
Canon's Canovision deck is priced at $900, the 
companion programmable tuner-timer at $300. 

• 3 S -inch color tube. The world's biggest 
direct-view color picture tube, a 35-inch model, 
will be introduced in the United States this fall in 
a new set by Mitsubishi. The TV console will sell 
for around $3,000, but the company promises 
future models at lower prices. The tube is 22,4 
inches deep, weighs 110 pounds, has center 
brightness of 170 foot-lamberts with resolution 
comparable to Mitsubishi's best 25-inch — 330 
lines horizontally on broadcast TV, 400 on video 
input. Power consumption of the set will be 180 
watts as compared with 160 watts for 
Mitsubishi's 25-inch models. 

The largest picture tube in any set previously 
offered in the United States was 30 inches in a 
special Sony 35th Anniversary model console 
produced in a limited run of 1,000 sets, retailing 
at $10,000. The biggest tubes scheduled for 
production in the United States measure 27 
inches diagonally and won't be available until 
1986. 

• TV extenders. Two new gadgets are 
designed to make it easy to add more TV sets to 
your home without having to string up cable. 
Rabbit, by Envision Systems, Santa Monica, Gal., 
connects to a VCR's video and audio outputs and 
puts them on an FM carrier for transmission to 
television sets throughout the house via the 
electrical wiring. One transmitter and one 
receiver cost $100, extra receivers are $40. 
Quantec International, Salt Lake City, offers a low- 
power transmitter that connects to the RE output 
of a VCR, game, computer, or videodisc player and 
is said to permit tuning on any rabbit- ear- 
equipped TV set up to 40 feet away. B.-E 



ADVANCE ELECTRONICS 

IS PROUD TO INTRODUCE 

tn Industrial m 9000 SERIES 



HIGH PERFORMANCE PROFESSIONAL 

OSCILLOSCOPES 



9060 60 MHZ • Dual Trace with 
Delayed Sweep • 1mV Vertical 
Sensitivity • 8 Traces • 12KV 
Acceleration Voltage • XY 
Mode • Channel 1 Output • 3 
Vertical Inputs • Service Manual 
included 

9100 100MHz • Dual Trace With 
Delayed Sweep • 1mV Vertical 
Sensitivity • 8 Traces • £3.5nS Rise 
Time • 18KV Acceleration 
Voltage • XY Mode • Channel 1 
Output • 3 Vertical Inputs 

ENGINEERED SO THAT 
SPECIFICATIONS ARE MET IN THE 
FIELD NOT JUST ON THE DRAWING 

BOARD 





Circuitmate™ 

model FG2 function generator. 



Circuitmate™ 

model UC10 universal counter. 



7 Ranges: 0.2 Hz to 

MHz. 

Outputs: Square, 

Triangle, Sine, Waves 

and TTL Pulses. 

Duty Cycle Control. 



VCF Input 
Variable/Fixed 
Attenuators. 
Variable DC Offset 
Control. 
Inversion Feature. 



5Hz to 100MHz. 
Two Input Channels. 
Measures Frequency, 
Period, Frequency 
Ratio, Time Interval, 
and Unit Count. 



20m V Input 

Sensitivity to 100 MHz. 

4 Selectable Gate 

Times. 

14 LED Indicators. 

8-Digit LED Display. 



'These new Oscilloscopes are so reliable 
that we are offering a SPECIAL 3 YEAR 
WARRANTY when you purchase these 
scopes from ADVANCE ELECTRONICS 




AVAILABLE NOW 
CALL FOR PRICES 



Hi TOLL FREE HOTLINE 

800-223-0474 



212-730-7030 
26 WEST 46lh STREET, NEW YORK, N.Y. 10036 
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77 • 0.3% Accuracy 

• Manual or 

Autorange 

• 10A + mA Range 

• Beeper 

• "Touch-Hold" 

Function 
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$119^ 



WE CARRY A FULL 
LINE OF FLUKE 
MULTIMETERS. 

IN STOCK NOW 

Sale ends April 85 




4% DIGIT 
MULTIMETERS 
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MODEL 

8060A 



• Frequency measuements to 
2O0KHI 

• dB measurements 

• Basic dc accuracy 0.4%; 10juV, 
10 nA and 10 mn sensitivity 

• Relative measurements 

• True RMS 

• High-speed Beeper 



THE NEW 

FLUKE 27 SERIES 

WORLDS TOUGHEST METER 




NOW 
IN STOCK! 



FLUKE 



SERIES 



M 



MULTIMETERS 



■ Analog Display • Rotary Knob • Volts AC & 
DC • Resistance to • 32 Mfi» 10 Amps • Diode 
Test • 3200 Counts • Fast Autoranging • Function 
Annunciators in Display • Power-Up Self Test 
• 2000 + Hour Battery Life vW Power Down "Sleep 
Mode" • New Test Leads • VDE & UL Approval 




$OQ00 
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0.5% Accuracy 

• Manual or 
Autorange 

• 10A + 300 mA 
Range 

• Beeper 



and free C70 
holster 73 



0.7% Accuracy 
Autorange Only 
10 Amp Only 
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70 MHz Dual Time Base 
SCOPE MODEL 

1570 




INDUSTRIAL 

TRANSISTOR 

TESTER 

$199 95 



MODEL 
520B 



Now with HI/LO Drive 

Works in-circuit when 
others won't 

Identities all three tran- 
sistor leads 

Random lead connection 

Audibly and visually In- 
dicates GOOD transistor 
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PRICE DOES NOT 
INCLUDE PHOBES 

• ImV/dMsloh sensitivity to 70 
MHz 

• 500 fi- v/division cascade 
sensitivity 

• Four-input operation provides 
trigger view on 4 separate input; 

• Alternate time base operation 

• Switching power supply delivers 
best efficiency and regulation at 
lowest weight 




CAPACITANCE METERS 



$ 199 



95 



MODEL 830 

■ Automatically mea- 
sures capacitance 
from 0.1 pF to 200mF 

■ 0.1pF resolution 

■ 0.2% basic 
accuracy 

■ 3 1 A digit LCD display 




MODEL 820 

■ Resolves to 0.1 pF 

■ 4 digit easy-to-read 
LED display 

■ Fuse protected 
against charged 
capacitors 

■ Overrange indication 
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BECKMAN'S CIRCUITMATE ' 
ALL UNDER $100 



AVAILABLE NOW. 




$ 64 



95 



Circuitmate DM 20— 
3'/j -digit, pocket-size 
multimeter; 0.8% Vdc 
accuracy, diode test, 
hFE test, conductance, 
10 amps AC and DC 
ranges, auto-polarlty 
auto-zero, auto- 
decimal 



$ 79 



95 




Circuitmate DM-25— 
3Vi digit, pocket-size 
multimeter; 0.5% Vac 
accuracy, diode test, 
capacitance, continuity 
beeper, conductance, 
10 amps AC and DC 
ranges, auto- polarity, 
auto-zero, auto- 
decimal 




69 



95 



Circuitmate DM-40 — 
3Vi -digit multimeter; 
0.8% Vdc accuracy, 
diode test, auto- 
polarity, auto-zero, 
auto-decimal 



The DM73 is the smallest digital 

multimeter on the market. Its 

probe-style design makes It Ideal 

for taking measurements in hard-, 

to-reach test areas. 



$ 89 



95 



Circuitmate DM 45 — 
3 Vi -digit multimeter; 
0.5% Vdc accuracy, 
diode test, continuity 
beeper, 10 amps AC 
and DC ranges, auto- 
zero, auto-polarlty, 
auto- decimal 



$ 76 



95 



•Small Size 
•Complete 

Autoranging 
•"Touch Hold" I 
•Audible 

continuity 

checking 
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.Quality and Performance 

Beckman and 4 1 / 2 Digits... 

True RMS 



1 ne DM 77 gives you 

the convenience of 

autoranging plus 10 

amps ac/dc 

measurement 

capability. You simply 

select the function 

you want, and the 

DM 77 automatically 

sets the required 

range. 



POWER SUPPLIES 



AVAILABLE NOW! 

BECKMAN does it 
again... a true RMS 
A'A DMM wrt year 
calibrated cycieal 
a yh digit price. 
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MODEL 
1601 



s 329 
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MODEL 1650 



• Isolated 0-50VDC, continuously 
variable; Q-2A In four ranges 

• Fully automatic shutdown, 
adjustable current limit 

• Perfect for solid state servicing 




• Functions as three separate 
supplies 

• Exclusive tracking circuit 

• Fixed output 5 VDC, 5 A 

• Two to 25VDC outputs at 0.5A 

• Fully automatic, current-limited 
overload protection 



FUNCTION GENERATORS 



$ 189 



MODEL 
3020 



s 319 



95 



95 



NEW 

Beckman 

Circuit-mate 

DM10 



• Sine, square and triangle output 
> Variable and fixed TTL outputs 
' 0.1 Hz to 1 MHz in six ranges 
1 Push button range and function 

selection 
1 Typical sine wave distortion 

under 0.5% from 1 Hz to 100kHz 



SWEEP FUMCTION 

• Four instruments In one package 
— sweep generator, function 
generator, pulse generator, tone- 
burst generator 

• Covers 0.02Hz-2MHz 

• 1000:1 tuning range 

• Low-distortion high-accuracy 
outputs 



M il QFF H0T une THE TEST EQUIPMENT SPECIALISTS 

" 800-223-0474 ADVANG 

ELECTRONIC 



212-730-7030 
26 WEST 46th STREET, NEW YORK. N.V. 10036 
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TVRO receivers and remote controls 




BOB COOPER, JR.* 
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AS WE BEGAN TO SEE IN LAST MONTH S 

column, the TVRO receiver of to- 
day has changed greatly over the 
past five years or so. 

Take the IF portion of the re- 
ceiver, for example. The basic re- 
ceiver must develop a significant 
"bulk gain" in the lowest !F seg- 
ment — as much as 50 dB of gain at 
70 MHz (in 1980). In the IF section, 
we also find single-channel filter- 
ing networks that eliminate (with 
bandpass filter sections) any signal 
energy on adjacent satellite chan- 
nels. Up to 50% of the total re- 
ceiver in 1980 was wrapped up with 
parts in the IF segment. 

The 1984/85 TVRO receiver uses 
amplifier stages constructed from 
a few IC's; gone are the discrete 
transistors, and associated re- 
sistors and capacitors. The mixture 
of coils and capacitors that once 
made up elaborate bandpass fil- 
ters have been replaced by SAW- 
fi Iter devices. Asa result, today's IF 
stages may have only a dozen {or 
fewer!) parts. 

As we all know, fewer parts usu- 
ally mean fewer dollars per re- 
ceiver (in parts and labor). And any 
reduction in parts typically results 
in an improvement in mean-time- 
between-fai lures and, eventually, 
lower cost to the consumer. Be- 
fore the end of 1985, we can expect 
to see a complete single IC that 
accepts the 70-MHz IF and "spits" 
out demodulated video and audio. 

Enter remote control 

The early TVRO terminals of 
1979/80 not only lacked remote- 
control capabilities, but they were 
probably impossible to control 
even locally (manually)! At that 
• PUBLISHER, CSD MAGAZINE 
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time, all TVRO-system compo- 
nents (dish mover, receiver, etc.) 
were manufactured by different 
companies, who made no effort to 
make their respective products ca- 
pable of communicating with the 
other components that made up 
the system. 



TVRO dealer "Starter Kit" 
available 

Bob Cooper's CSD Magazine has ar- 
ranged with a number of TVRO equip- 
ment suppliers to provide a single- 
package of material that will help intro- 
duce you to the world of TVRO dealership. 
A short booklet written by Bob Cooper 
describes the start-up pitfalls to be avoid- 
ed by any would-be TVRO dealer, in addi- 
tion, product data and pricing sheets from 
prominent suppliers in the field are in- 
cluded. That package of material is free of 
charge and is supplied to firms or individu- 
als in the electronics service business as 
an introduction to the 1984/85 world of 
selling TVRO systems retail. 

You may obtain your TVRO Dealer 
Starter Kit free of charge by writing on 
company letterhead, or by enclosing a 
business card with your request. Address 
your inquiries to: TVRO STARTER KIT, 
P.O. Box 100858, Fort Lauderdale, FL 
33310. That kit not available to individuals 
not involved in some form of electronics 
sales and service. 



That meant that every function 
was separate, requiring separate 
(unrelated) pieces of hardware to 
accomplish each task. For exam- 
ple: Channel selection was one 
function; audio selection was an- 
other (although the circuitry might 
have been located in the receiver 
cabinet); fine tuning was a sepa- 
rate function (within the basic re- 
ceiver); polarity selection was 
another function, and satellite se- 
lection, yet another. 

As TVRO systems progressed, 
synthesized tuning eliminated the 
need fora manual fine-tuning con- 
trol, and memories made audio 
subcarrier tuning a thing of the 
past — you tuned it but once when 
the receiver was first set up. Polar- 
ization selection also went away 
when receivers were either "hard 
wired" or equipped with memory 
tied to the receiver's channel-se- 
lection switch. That allowed the 
correct polarization to be automat- 
ically selected when a new chan- 
nel was tuned. 

Now we're left with satellite se- 
lection and the basic channel se- 
lection. In many modern re- 
ceivers, those two functions are 
combined into a single step; you 
tell the receiver what satellite you 
want and which transponder 
(channel) all in a series of strokes 
on a keypad. The receiver's memo- 
ry, interfaced to the antenna drive 
unit, along with polarization 
switching does it all for the user. 
The system can be infrared con- 
trolled or (UHF) wireless or hard- 
wire controlled. 

What's available 

A number of receiver packages, 
like those from Arunta and Con- 



12 



ECG LED Lamps 

Philips ECG has LED lamps in 
shapes and sizes for virtually any 
application. They're available in 
round, rectangular, triangular and 
square shapes. They come in red, 
yellow, green, or even in two col- 
ors. And there's a choice of clear 
and diffused reds. Some have jew- 
elled lenses. And some are even 
available as flashing LEDs with the 
flasher circuit built in. 

In addition, long-life, shock- 
resistant, vibration-resistant, LED 
replacements for incandescent 
cartridge indicator lamps are also 
available in red, yellow or green. 
Common applications: All LED 
indicator applications. LED car- 
tridges are ideal replacements for 
cartridge -type incandescent lamps. 

CIRCLE 297 ON FREE INFORMATION CARD 





ecc High-voltage 
Rectifier and voltage 
Divider Network 

Philips ECG's ECG568is a high- 
voltage rectifier used in Sanyo and 
Sears TV sets to supply high volt- 
age to the picture tube. It also 
contains a voltage divider network 
which supplies focus voltage to the 
picture tube. 

Common applications: For use in 
television service and repair. 

CIRCLE 2980N FREE INFORMATION CARD 




emf Transient Voltage 
and RF interference 
Suppressors 

EMF transient voltage surge sup- 
pressors by Philips ECG clamp 
voltage spikes on 120 VAC line to 
levels safe for all electronic equip- 
ment. They can handle up to 40% 
greater surge current than other 
suppressors. Single outlet sup- 
pressors are available in both two- 
and three-prong versions. 

The multiple outlet EMF315 
incorporates both a spike suppres- 
sor and a PI filter to suppress 
RF interference on the AC line. 
RF interference causes audio and 
video degradation and causes 
digital equipment to function 
imperfectly. 

Common applications: Electronic 
equipment such as hi-fi and tele- 
vision, stereo, computers or other 
line-operated electronic equipment 
subject to voltage surges and radio 
frequency interference from the 
AC line. 
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ECC 3 A-STAT Material 

Philips ECG has two sizes of 
anti-static foam that will prevent 
damage to semiconductors from 
static electricity. The A-STAT 12 
measures 12" x 12" and is perfect 
for bench use. The A-STAT 2 
measures 3" x 5" and can be car- 
ried in the tool box. When semi- 
conductors are kept in A-STAT 
foam, static electricity is shunted 
through the foam instead of into 
the semiconductor, where it could 
have caused damage. 
Common applications: Essential 
for semiconductor protection on , 
the workbench or in the field. 
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The one thing we mate 

that you have to 

replace every year. 




The new and expanded ECG' Semiconductors Master Guide. 



Your new Master Guide will be looking 
as dog-eared as the old one before long. 
Because this year the Master Guide has 
been expanded to include more than 
400 new products and almost 25,000 
new cross references. The Master 
Replacement Guide for 1985. 656 pages. 
Over 3,500 different ECG devices that 
provide replacement coverage for more 
than 227,000 industry types. And every- 
thing in the book is cross-referenced 
so you can find what you're looking for 
fast, and be sure it fits. Plus, everything 
we make meets or exceeds the origiual 
J E DEC or application specs. So it 



works. It's the only book you'll need. 
But you '11 need a new one every year. 
To get a copy of the new Master 
Guide, go to your nearest Philips ECG 
distributor. For his name and location, 
just call: 1-800-225-8326 (in Mass., 
617-890-6107). 

if it's ECC, it fits. And it works. 

PhilipsECG ~ 

A North American Philips Company 
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ifer, have the complete control sys- 
tem built into the basic receiver. 
Intersat and Arunta provide hand- 
held remote-units that allow full 
system control from your favorite 
easy-chair, or any other place with- 
in "sight" of the receiver. 

The makers of the more sophis- 
ticated dish-mover systems, re- 
cognizing that not all receivers are 
equipped with remote-control ca- 
pabilities, designed expandable 
dish-control units — like the 
Tracker IV, from Houston Tracker 



Systems — that offer remote con- 
trol. (See Fig. 1.) Such units feature 
(UHF wireless) remote control 
over the antenna-drive system 
that, with dealer-installed interfac- 
ing, allow otherwise unavailable 
full system remote-control. 

Like any relatively high-end 
package, such frills do not come in 
at low-end prices. And that has 
created a far broader marketplace 
for TVRO systems than existed 
back in 1979/80. Let's take a quick 
look at what you get in the various 



SATELLITE TV/ 

The First 
Five Years! 





THE MOST COMPLETE report on the mushrooming 
home TVRO' industry ever compiled , written as only the 
father of TVRO' could have prepared. More than 1000 
pages (!) tracing the complete story of home TVRO, 
lavishly illustrated with equipment photos, schematic 
diagrams, equipment analysis reports. Bob Cooper, 
the first private individual to own and operate a TVRO 
(1976) has collected and polished hundreds of indi- 
vidual reports into a unique collector's edition' which 
clearly explains the TVRO phenominon in North Amer- 
ica. From Coop's first 20 foot 'monster' dish to the 
present day 5 foot C-band' TVROs, the fascinating 
growth of TVRO equipment and its legal status unfolds 
for you. 



THIS TWO VOLUM E SET totaling more than 1 ,000 pages is available for the first time 
to readers of Radio-Electronics at special discount pricing. Originally sold at $100 
per two-volume set, a limited supply is now available ONLY through this advertise- 
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page ( + ) 
October 1984 edition of CSD Coop's Satellite Digest. This very special edition of 
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of 
TVRO facts and figures ever compiled. Combined with the 1,000 page 'CSD 
ANTHOLOGY' report, you have instant reference to everything you will ever need to 
know about the state of the home TVRO industry. It is MUST reading for every person 
in, or thinking about getting into,' any segment of the home TVRO world. 



<-> 




. SEND CSD ANTHOLOGY/2 Vols. + CSD Bonus. 
, SEND CSD October '84 Special Issue ONLY. 



NAME 



, COMPANY . 



ADDRESS . 
CITY 



. STATE . 



ZIP, 



Payment: $60 US funds (Anthology + Bonus), $1 5 US funds 
CSD Oct. ONLY; payable "CSD ANTHOLOGY." 
Shipping charges prepaid. Enter order to: CSD Anthology, 
Radio-Electronics Magazine, 200 ParkAv. S., New York, NY 
10003; or call 305-771-0505 for credit card orders ONLY. 



home TVRO-system price 
ranges — from low-end, no-frills 
packages to the more sophisti- 
cated high -end systems. 

Price range 

Starting with the least expensive 
instatt-it-yourself systems, the 
market starts off with packages 
that feature 4.5-6-foot antenna 
dishes, equipped with non- 
motorized mounts and simplistic 
electronics that retail for just un- 
der $1,000 ($995) in many sections 
of North America. Many market- 
ing experts feel that such systems 
may be the wave of the future (of- 
fering 20 to 30 channels of satellite 
TV to the "average" user.) 

The next sizable range of sys- 
tems comes in at around $1995. 
These systems (usually dealer-in- 
stalled) are simply slight upgrades 
of the no-frills packages. The sys- 
tem may contain a slightly larger 
antenna with polar-mount, and 
hand-operated dish mover. Deal- 
ers who know what they are doing 
seldom install the lower priced 
system. 

Then we have the motor-driven 
systems — priced in the $2995 re- 
gion — that feature higher-quality 
receivers, but few remote-control 
functions. An industry study in the 
late spring of 1984 showed the aver- 
age system selling for just under 
$3000 nationwide. 

Now we come to the high-end 
packages, selling for as high as 
$5995 in some parts of the country, 
that feature full remote control, re- 
ceivers with memory, and stereo 
audio, with all the frills and do- 
dads that American and Japanese 
engineers have been able to 
create. Between the low-end and 
high-end price ranges 
($995-$S995), there is an extremely 
wide selection of systems. Next 
time, we'll see how all of what has 
happened shapes up in the mar- 
ketplace. R-E 
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Electricity and water don't mix. At 
least not in our Heavy Duty Digital 
Multimeters. Because these Oops 
Proof" instruments are protected 
by a system of seals to ensure 
contamination-free dependability 
in even the cruddiest conditions. 

Other abuse-proof features 
include the best mechanical pro- 
tection ever built into a precision 
Digital Multimeter. In fact, every 
one of our Oops Proof multi- 
meters will survive a drop from 
ten feet onto a concrete surface! 



All the Heavy Duty series 
meters measure up to 1000 volts 
AC and 1500 volts DC, with full 
overload protection to those 
maximum voltages even on the 
lowest range settings. Overload 
circuitry also provides transient 
protection to 6KV on all voltage 
ranges and up to 600 volts on all 
resistance ranges. 

We also invented a unique, 
long-life rotary switch for our 
Digital Multimeters. You can actu- 
ally feel the difference just by 



rotating the function selector knob. 

You'll find these features in 
a full line of Heavy Duty DMMs 
that offer a A¥> digit readout, 
0.05% VDC accuracy, a 10-amp 
current range, a 2000-hour battery 
life, diode test, true RMS and tem- 
perature measurement. All this and 
a no-questions, one-year warranty. 

You'll want to try one out, ^0 
of course, so drop into ^r 
your nearest elec- ^0 
tronics distributor^^ 
and drop one. ^r 



Our lips are sealed 







* >/' 





i I9JM LSixkiiiiiii lii<iu< 



CIRCLE 9B OK FREE INFORMATION CARD 









NRI Trains You At Home— As You Build 

GET THE KNOW-HOW 
TO REPAIR EVERY 
COMPUTER ON THIS 





IBM it a RtgtstSTftd Trademark. tt\ Inlemalional Business Machine Corporj!ion. 

Epson is * Registered Trad*.mtn\ of EpIOft Arrnrica, Inc. 

Appl* and the. App4* logo ira Reglmlored Trademarks of AppJe Computer,. Inc. 

Compaq Is ■ Reglalarad Trademark ol COMPAQ Computer 
Corporation. 
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Your Own IBM-Compatible Computer 




Learn the Basics the NRI 
Way -and Earn Good 
Money Troubleshooting 
Any Brand of Computer 

The biggest growth in jobs 
between now and 1995, 
according to Department of 
Labor estimates, will occur in 
the computer service and 
repair business, where 
demand for trained tech- 
nicians will actually double. 

You can cash in on this 
opportunity— either as a full- 
time corporate technician or 
an independent service- 
person — once you've learned 
all the basics of computers the. 
NRI way. NRI's practical 
combination of "reason-why" 
theory and "hands-on" 
building skills starts you with 
the fundamentals of 
electronics, then guides you 
through advanced electronic 
circuitry and on into computer 
electronics. You also learn to 
program in BASIC and 
machine language, the 
essential languages for 
troubleshooting and repair. 

You Build -and Keep- 
a Sanyo MBC-550-2 

The vital core of your training 
is the step-by-step building of 
the 16-bit Sanyo MBC-550-2 
computer. Once you've 
mastered the details of this 
stateof-the-art machine, you'll 
be qualified to service and 
repair virtually every major 
brand of computer, plus many 
popular peripheral and 
accessory devices. 

With NRI training, you 
learn at your own conven- 
ience, in your own home. You 
set the pace— without class- 
room pressures, rigid night- 
school schedules, or wasted 
time. You build the Sanyo 
MBC-550-2 from the keyboard 



up, with your own personal 
NRI instructor and the com- 
plete NRI technical staff ready 
to answer your questions or 
give you guidance and special 
help whenever you need it. 

Learn MS/DOS 
Operating System 

Praised by critics as the 
"most intriguing" of all the 
IBM-PC compatible com- 
puters, the new Sanyo uses the 
same 8088 microprocessor as 
the IBM-PC and features the 
MS/DOS operating system. As 
a result, you'll have a choice of 
thousands of off-the-shelf 
software programs to run on 
your completed Sanyo. 

Your NRI course includes 
installation and trouble- 
shooting of the "intelligent" 
keyboard, power supply, and 
disk drive, plus you'll check 
out the 8088 microprocessor 
functions, using machine 
language. You'll also prepare 
the interfaces for future 
peripherals such as printers 
and joyshcks. 



Your NRI course 
includes the Sanyo 
MBC-550-2 Computer 
with 128K RAM, monitor, disk drive, and 
"intelligent" keyboard; the NRI Discovery 
Lab' . teaching circuit design and 
operations; a Digital Multimeter; Bundled 
Spread Sheet and Word Processing 
Software worth $1500 at retail— and more. 



100-Page Free Catalog 
Tells More 

Send the postage-paid reply 
card today for NRI's big 100- 
page color catalog on NRI's 
electronics training, which 
gives you all the facts about 
NRI courses in Micro- 
computers, Robotics, Data 
Communications, TV/Video/ 
Audio Servicing, and other 
growing high-tech career 
fields. If the reply card is miss- 
ing, write to the address below. 



SCHOOLS 



McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Avenue, NW 
Washington. DC 20016 

We'll Give You Tomorrow. 
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Letters 



WRITE TO: 

LETTERS 

Radio-Electronics 
200 Park Ave South 
New York, NY 10003 



INTERFACING THE ZX8T 

This letter is in response to the 
article "Interfacing the ZX81," (Ra- 
dio-Electronics September, 1984). 
The article makes the following 
statement in reference to interfac- 
ing a relay to a microprocessor sys- 
tem: "The disadvantage of this 
configuration is. ..mechanical re- 
lays that can be controlled with 
logic-levels signals typically can 
only handie loads up to 0.5 amp at 
120 volts." While that is what I'd 
call a close guess (assuming you 
use a relay with a coil voltage of 
five volts), the following circuit 
may be helpful to readers who 




LOGIC, 

IN 



|keET£XT) 



RELAH 

COIL 
OR LOA-D 



FIG. 1 

have a variety of relays available. 
In my area of the country there 
are many high current relays 
(3-10+ amps) available at surplus 



stores for peanuts. While it is true 
they do not all operate at five volts, 
by the circuit shown in Fig. 1, I 
have been able to control various 
relays with coils of 5-30 volts DC. 
That circuit will energize the relay 
(or other load) if a logic one is writ- 
ten to the base of Q1 via a 8155, 
8755, etc. 

The first step is to determine the 
collector current, l c , required. 
That, of course, is simply the cur- 
rent needed to energize the relay. 
To be on the safe side, choose a 
value that is twice that for l c . Pick 
an NPN transistor that will satisfy 
that requirement, and use that 
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CONVERTERS 



ONLY $59? 5 

FACTORY 
REFURBISHED 




• 60 Channel Capacity 

• P.L.L. Tuning 

• 6 Channel Memory 



• TV 0n-0ff Feature 

• Infra- Red Wireless 
Remote Control 



OTHER MODELS ALSO AVAILABLE 
Jerrold JRX-3 $49.95' JerroM DRX-3 $69,96' 
Jerrold RSC-3 S39.9S" 
" Reconditioned Units With 30 Day Warranty 



VIDEO SWITCHERS 





DW42K 

$49.95 



DW63K 

$74.95 



» Special Price on New Factory 

Fresh Units - $69 .95 
• Warranty Not Valid After 

1 5 Days From Receipt 



■ MasterCard & Visa Add 5% 

• Checks - Allow 1 4 Working Days 

• Freight Charges: Sent Collect 

• Order 20 or Wore - Freight Prepaid 

Phoenix Electronics 

1 Midwood • Allendale. NJ 07401 
(201 ) 848 -8229 



Protect PCB's 

During Wave Soldering! 

Cnemask is thepeetable latex based solution that prevents sol- 
der from adhering to component-free holes, gold fingers, switches, 
pins, posts and edge connectors. It's non-staining, leaves no 
residue, and is stable to rosin and water soluble fluxes, cleaning 
solutions and contact with molten 
solder to 510°F, 266"C. 

Pin-pointing applicator applies 
Chemask exactly where you need it. 
It dries in just 30 minutes and stays put 
without "creeping" until you're ready 
to simply "lift and peel". Whether 
removed i mmediately or left on to pro- 
tect through assembly operations, it 
always stays pliable. 

Send tor literature and sample today 

Chemtrontcs Inc. 

681 Old Willets Path 
. Hauppauge.NY 11788 
800-645-5244 
In NV 516-562-3322 

«"*m#ff#f«ja<fiifij|fiii 
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Others say, "Buy this or that and it will double your production or, your money back in thirty 
days". But the fact is, when it comes to troubleshooting start up, shut down, hi-vottage, or 
any type of flyback related problem — including open or shorted B+ paths for video, ver- 
tical, audio, chroma, matrix, tuner circuits, etc., any circuit that relies on flyback generated 
B + voltage or, any type of a dynamic short in a CRT - - -in any set that uses a horiz output 
transistor (any brand, any age, any chassis that you can come up with); 

JUST ONE 

SUPER TECH 

WILL OUT PERFORM ANY AMOUNT OF OTHER EQUIPMENT 

BY SEVEN TO ONE 

$10,000 CHALLENGE 

Let a third party choose 24 various brand TV sets that have bonifide major problems in any of the above cir- 
cuits. Let our competitor bring all of the test equipment that he has ever sold, as well as his entire engineer- 
ing staff. If one man with a Super Teeh can't troubleshoot 21 of these sets down to circuit level faster than 
their entire team can do likewise to just three sets, we will hand them $10,000 in cash. If they get beat, they 
give us permission to publicize the results! This offer is not limited to our competitors. Factory engineering 
teams or anyone else for that matter is welcome to try. The one using the Super Tech won't even need a 
schematic!! Are we serious about this challenge? — You bet we are ! I 

THE ABOVE FIGURES ARE CONSERVATIVE! 

In about 15 seconds, you can hook up a Super Tech to almost any TV set. All you do is pull the horiz output 
transistor, plug Super Tech into the empty socket, then make one ground connection. In the time it takes to 
push four buttons, you know exactly which circuit has failed with 100% accuracy! {That's 9 points of the game 
when you're working on late model sets.) 

THE ENTIRE TEST --- INCLUDING HOOK-UP 
TAKES ABOUT 30 SECONDS!! 

SHOULDN'T YOU BE USING A SUPER TECH 

AT ONLY $995°° ---CAN YOU AFFORD NOT TO? 

Call and give us your Visa or Master Charge card number. We'll send your Super Tech prepaid. Use it for 
thirty days. If Super Tech doesn't do everything we say it will, send yours back and call your bank to cancel 
the sale. You have nothing to lose! The thing is, if we can only get a Super Tech in your hands, it will make 
your job so much easier, you won't even consider being without it. The manual that comes with your Super 
Tech even explains how the circuit that you are working on operates. C.O.D. orders welcome, prepaid orders 
deduct 5%. 

DIEHL ENGINEERING • Ph. (806) 359-1824 



> 

6004 Estacado Lane • Amarlllo, TX 79109 2 
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transistor's base current, l B , and 
beta, h (e , to determine the value of 
R B . That can be found from: 

<b = yK 

R B = V L /1 B 
where V L is the worst case logic 
voltage. For TTL circuits, the value 
of V L is 2.5 volts. 
ROBERT PARENT 
Boycevitle, Wl 

v PC BOARD REPAIRS 

"How to Repair PC Boards," by 
Robert Crossblatt, (Radio-Elec- 



tronics, July 1984) was an interest- 
ing and helpful article on repairing 
damaged PC boards. However, 
preferably one should try not to 
damage a PC board, thereby 
avoiding the repair tasks outlined 
in your article. We have found, 
from experience, that a lot of 
damage to PC boards is caused by 
inconvenient desoldering meth- 
ods, especially those that use an 
idling soldering iron and excessive 
temperature influence over a pro- 
longed period of time while re- 



Texas Instruments Understanding Series. 



Books about today's science 
and technology... for everyone. 

Novice, professional, technician or 
hobbyist, there's an Understanding 
Series title Just for you. Each book 
is a self-contained volume that takes 
you through the material step-by- 
step. For the newcomer, it's a quick 
and easy way to team. Practitioners 
will find It an ideal way to catch up, 
keep pace and review. You'll Ilka the 
look, too. These editions will make 
attractive additions to any reference 
library. Information-intensive, with 
color illustrations, they're easy to 
read. And marginal notes speed and 
simplify summary or review. The 
Understanding Series. Exciting, time- 
ly subjects in an Inviting new for- 
mat. Check your choices on the 
coupon and mall it, today. 




■ty 



Texas 
Instruments 

Creating useful products 
and services for you. 



Mall to: 

Texas Instruments Incorporated 
Information Publishing Center 
P.O. Box 225474, MIS 8218 
Dallas, Texas 75265 

Name ^__ 



Please send me the following titles 
@ $14.95 each: 

§ of copies 

Understanding Automation Systems LCB6472 

Understanding Automotive Electronics LCB8475 

Understanding Communications Systems LCB8474 

Understanding Computer Science LCB8452 

Understanding. Data Communications LCB34B3 

Understanding Digital Electronics LCB3471 

Understanding Digital Troubleshooting LCB8473 

Understanding Microprocessors LCBS451 

Understanding Solid Stale Electronics LC88453 

Understanding Telephone Electronics LCB8482 

Md 3' 25 per book, posurje and handling. Prices subject to change without notice. 

Enclose check or money order with sales lax (except AK, DE, NH, OR). Foreign Mders must bo in U.S. dollars and Include 

shipping charges. Sorry, no phone orders. 

© 1985 Texas Instruments Incorporated 



Address. 



Crty. 



State. 



Zlp_ 
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moving components. 

A product that might be of help 
to your readers is desoldering 
braid. Desoldering braids, well 
known in industrial applications, 
and to do-it-yourself electronics 
hobbyists, do avoid many prob- 
lems. The desoldering braids al- 
low only a gradual increase of the 
temperature level when the de- 
soldering operation is being 
made. The solder joint is "pro- 
tected" by the original cold wick 
and the laminate therefore is not 
exposed to severe heat stress. 
ERNEST SP1RIC, PRESIDENT 
S.A.T. INC. 
Agawarm, MA 

The article "Build the Tele-Toll 
Timer", published in the 
November1984 issue of Radio-Elec- 
tronics, listed the address of Metv 
dakota Products, Ltd,, supplier of a 
kit of parts for the project, as PO 
Box 20HC, 1920 W. Common- 
wealth Ave., Fullerton, CA 92633. 
Readers may now write to Men- 
dakota Products Ltd. at their new 
address: PO Box 2296, 1001 W. Im- 
perial Highway, La Habra, CA 
90631.— Editor 

LONGER VCR WARRANTIES 

There are a couple of interesting 
items in your November issue. 
One is the Editorial. The problem 
reminds me of the one some years 
ago with garage-door openers. 
That was solved by having an ar- 
rangement where an individual 
code was picked by each user. Ap- 
plication of that method to VCR's 
might be a little more difficult, but 
it can be done. That method could 
also solve another potential prob- 
lem: If I have two VCR's in the 
same location, and they are of the 
same make, how can I select one 
of the two to the exclusion of the 
other? That would not be solved by 
standardization of codes, as you 
suggest, but might be if I could 
choose the codes myself. 

The other item is in "Video 
News." The statement is made that 
the service record of VCR's already 
compares with that of color TV. If 
this is true, why aren't the man- 
ufacturers more generous with 
their warranties? Color TV's come 
with a one-year warranty on the set 
continued on page 26 



SS-5705, THE ALL-NEW 3-INPUT 6-TRACE 
40 MHz OSCILLOSCOPE FROM IWATSU 






















































1 
1 














i H and V axes accurate to within ±2 % 

i CRT with 12 kV accelerating voltage for bright traces 

i Three input channels, six traces: an enlarged delayed 

sweep waveform can be displayed for each channel for a 

total of 6 simultaneous traces. Each channel has its own 

position control. 

i Maximum delay jitter of 1/20,000 
i Fastest sweep rate of 1 ns/div 
i Jitter I ess circuitry for stable high frequency signals 

observation, 
i High sensitivity: 1 mV/div 
i CH 1 signal output: 50 mV/div (into 50 Q) 
' High-stability calibrator with frequency and voltage 

accurate to within ±1 %. 
i Stable observation of video signals possible 

■ Traces do not shift when the attenuator is switched 

i Pushbutton controls for easier operability and improved 

reliability. 
' Accuracy guaranteed in temperatures ranging from 10 to 

35"C (50 to 95°F). 
i Variable holdoff for triggering when observing complicated 

waveforms. 
i FIX triggering 

■ Beam finder 



Frequency response extends 
beyond 40 MHz rating 



■ Superb trigger sensitivity 
freezes even low level signals. 
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Single sweep: essential if waveforms are to be 

photographed, 
i Trace rotation control allows compensation for inclination 

of traces due to terrestrial magnetism, 
i Two probes provided as standard accessories: both 

switchable between 10:1 and 1:1. ■ 

i Wide range of optional extras for more diverse applications, 
i Compact and lightweight: 282W x 152H x 403D mm 

(11-1/8" x 6" x 15-7/8"), 7.2 kg (15.9 lbs). 



L JP^tbu IWATSU INSTRUMENTS INC. 

430 Commerce Boulevard, Carlstadt, NJ 07072 Phone: (201 ) 935-5220 TLX: 7109890255 
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1 Polaroid DS-34 



Now you can get an instant 
picture in black & white or color 
from any oscilloscope screen. 
Includes CRT hood 
* Large hoods also available to fit 
computer terminals and CAD/ 
CAM screens. 



$369.00 




POWER SUPPLIES 



GLOBAL SPECIALTIES 

TRIPLE OUTPUT POWER SUPPLY 



SftPRECtSfOIV 




TRIPLE OUTPUT 
POWER SUPPLY 



$219.00 



MODEL 1 301 

• Fylly regulated triple output 

• Fixed 5VDC, 1 A 

• VI +5 VDCto18 VDC .5A 

• V2 - 5 VDC to 18 VDC .5A 

• Fully automatic current limiting 

mELECISO INDUSTRIES, tKC 
I Pti-nL-n f.»r lanmmnil 




MODEL 1650 



$319.00 




DC POWER 
SUPPLY 

3 $125.00 



MODEL 3002A/0-30 V0C/0-2A 



• Functions as three separate 
supplies 

• Exclusive tracking circuit 

• Fixed output 5 VDC, 5A 

• Two to 25 VDC outputs at 0.5A 

• Fully automatic, current-limited 
overload protection 

• + and — terminals of each output 
are fully isolated, in all modes 

• All three outputs may be con- 
nected in series or parallel for 
higher voltage or current 



PROBE 

NAITER 



Oscilloscope Probes 



MODEL 



ATTENUATION BAND WIDTH (MHZ) 



PRICE 



LEADER 



Audio Sine/Square 
Wave Generator 

• Distortion from <0.03% 

• 10 Hi to 1 MHz 






$259.00 



LAG-120B 




MODEL 3010 



FUNCTION 
GENERATOR 

$189.00 



Sine, square and triangle output 

Variable and fixed TTL outputs 

0.1 Hi to 1 MHz in six ranges 

Typical distortion undsrO.5% from 1 Hi to 1 00 

KHl 

Variable DC offset 

vco input for sweep tests 



VIIZ 

MULTI- 
FUNCTION 
COUNTER 




$259.00 



MODEL WD-755 

• 5 Hz to 125 MHz 

• 8 Digit LEO Display 

• Period Measurement 5 Hi to 2 MHz 

• Totalnes to 99.999,999 Plus Overflow 

• Frequency Ratio Mode 

• Time Interval Mode 

• Swiieliable Attenuator & Low Pass Filter 



vMocumca 



VARIABLE 
TRANSFORMER 

$145.00 




MODEL 3PN1010V 



RAG CAHRIES THE COMPLETE STACO 
VARIABLE TRANSFORMER LINE 

CALL US WITH YOUR REQUIREMENTS. 



2904 

2901 
2205 
2960 



10X 

10X/1X 

10X 

10X 



100 
100/5 
250 
60 



$35.00 
$39.00 
$59.00 
$30,00 



DIGITAL CAPACITANCE METER 

Battery operated 
3Vi digit LCD display 
Range 1 PF to 2,000 UF 
0.2% basic accuracy 

GLOBAL 

MODEL 3000 




$139.00 



CALL US TOLL FREE 

1 -800-732-3457 

IN CALIFORNIA TOLL FREE 

1 "800-272-4225 

RAG ELECTRONICS, INC./ 21 41 8 Parthenia Street/ Canoga Park, CA 91 304/ 1-81 8-998-6500 



■ Master Charge 
M VISAS COD 

M Money Order 

■ Check 

COD's extra j require 


flB 


ADD FOR SHIPPING AND INSURANCE 

S0toS25Q.QQ $4.50 

S25 1 .00 1o 5600.00 S6.50 

S501 ,00 lo S7S0.00 S3.50 


tJ 25% deposit) 


S751.00 10*1000 S12.50 

over SI 000.00 $1 5.00 



QmH-h £$> Hitachi 

!^9l I IIUII ^P' Hitachi Denshx. lio 
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ATACAM ^ 



□ATA PRECISION 



ELECTRO INDUSTRIES IHC 



GLOBAL SPECIALTIC 



SCOPE SPECTACULAR 



©HSffiSM' PORTABLE OSCILLOSCOPES 











$461.00 




MODEL Hi 2 

DC to 20 MHz, 1 mV/div, Dual Trace 
Features 6" Rectangular CRT 
Full 2 year parts and labor warranty (w/two 
X10 probes). 

MODEL V-222 $536.00 

DC to 20 MHz, 1 mV/div, Dual Trace, D.C. offset for 
DMM Output, Verticle Mode Trigger 
6" CRT (w/two X1/X10 probes). 



$694.00 



MODEL V-422 

DC to 40 MHz, 

other features same as V-222 (w/two X1/X10 probes) 



Model V-1050F shown 



MODEL V-1050F $1276.00 

DC to 100 MHz, .5 mV/div, Quad Trace, Delayed 
Sweep, Full TV. Triggering, alternate time base 
(w/two X1/X10 probes) 

MODEL ¥-650 $956.00 

DC to 60 MHz, 1 mV/div, triple trace, delayed sweep, 
Full TV. Triggering, variable trigger hold-off 
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$899.00 



$535.00 



MODEL SS-5702 

DC- 20 MHz, 5 mV/div 

Dual trace 

6 inch rectangular internal graticule 

CRT. 

Includes 2 each x1/x10 probes and 

full factory warranty; 2 years on parts, 

labor and CRT. 



MODEL SS-5705 
DC to 40 MHz 
Vertical and horizontal deflection 
accurate within ±2%. CRT accelera- 
tion voltage 12KV. 3 channels, 
6 traces. High precision calibrator 
(±1%). Fastest sweep rate: 10 ns. 

• High sensitivity 1 mv/div 

• CH1 signal output 

• Beam finder 

• Delayed sweep 

• Alternate time base 

• 2 ea. X1/X10 Probes 



MODEL 5711 $1695.00 

DC to 100MHz (typically over 
120 MHz), 5 mV/div, True 4 channel 
input, eight trace, Delayed sweep, 
alternate time base, CRT acceleration 
voltage 20 KV, (w/saddle bag, front 
cover, 2 ea X1/X10 probes). 

MODEL 5711 D $2495.00 

{5711 with counter and DMM). 



LETTERS 



continued from page 22 
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and two years on the picture tube. 
Audio recorders also usually have 
a one-year warranty. That contrasts 
with the "generous" 90 day one for 
the VCR's. In recent years models 
that are programmable for three or 
more weeks with up to eight pro- 
grams have become available. In 
fact, I believe some new ones 



claim one year. If the three-week 
capability is defective, the buyer 
cannot be sure in less than six or 
eight weeks, if he makes careful 
tests. Then there is the time spent 
in servicing, and then again time 
to test, as well as the need to check 
all the other functions. I don't be- 
lieve most purchasers expect to 
spend a lot of time trying out the 
special features. It seems that a 
one-year warranty would be fairer. 
DAVID C. HESS 
Downers Grove, IL 



Because they are built to last... 

Global breadboarding sockets 
are guaranteed for a lifetime. 

For more than a decade, Global Specialties' solderless 
breadboarding has set the standard for quality, durability 
and dependable performance. Now, we offer a 
lifetime guarantee. If a Global breadboard- 
ing socket fails to perform according to your 
needs, you merely return it to Global Spe- 
cialties. We will send you a replacement free 
of charge. Wo questions asked. 

This unconditional guarantee is offered 
because our breadboarding sockets provide 
outstanding performance, indefinitely. All of 
our sockets are made in the United States in 
our own factory, employing the latest equip- 
ment, manufacturing methods and quality 
control procedures. Each socket and bus 
strip is molded of high quality plastic mate- 
rial to provide superior strength and dura- 
bility. Precision -formed contacts and •- 
tie-points made from nickel-silver assure 
excellent contact every time. 

Seven sockets and three bus strips 
are included in our QT Series. Our new UBS-100 
and UBS-500 models and our Experimentor line 
include socket and bus strip contact arrangements 
in single modular breadboards. 

The industry's largest selection, unmatched 
quality and economy have earned Global solder- 
less breadboarding sockets the reputation for being 
number one with professionals, hobbyists and stu- 
dents. Now, the unconditional lifetime guarantee is 

your assurance that when you buy from Global you receive maximum durability and trouble 
-free performance. Unlike some manufacturers who require that you purchase by mail, our 
nationwide network of distributors permits you to see and inspect our products before 
you buy. 

See your electronics distributor or for the name of your local distributor, call our . . . 
Customer Service Department, toll-free 1-800-572-1028. 




Introducing the UBS Series 




Two new Solde.'tesz ■bre.j.J- 
boarding sockets have bean 
added to the Global Una. The nevt 
UBS-100 is now the largest socket 
in the tine, with B*0 tie-paints and 
ifia smaller UB&50Q has 430 tie- 
points. Each includes two rows at 
bus strips on each side tor power 
and ground connections and the 
UBS sockets are made of tha 
highest grade ptastfc material to 
insure maximum resistance to 
warping and breaking. 



GLOBAL SPECIALTIES 

An Interplex Electronics Company 

TOFuUonTenrsee 

New Haven, CT06312 lfitS 

(203) 624-3103 TWX: 710-4*5-1227 

Europe: Phone Salfron-Wakten, 
England. Q79g-2l 602, TLX: BS7477 



ADDITIONAL BATTERY 
INFORMATION 

As a Reliability Engineer for a 
minicomputer manufacturer who 
uses large quantities of lead-acid 
type rechargeable batteries, I en- 
joyed seeing the articles on "Re- 
chargeable Batteries" (Radio-Elec- 
tronics, September and October 
1984). My experience has been 
with lead-acid "gell cell" and "sea- 
led lead-acid" types, which are 
also manufactured by Globe- 
Union and Gates in addition to the 
sources you listed. I wish to con- 
tribute additional information. 

Safety: First and foremost, those 
batteries have very high current ca- 
pacity and, if shorted, will cause 
the shorting conductor to heat to 
the point of melting or ignition. 
The battery may melt the object 
across the terminals, may explode, 
or ignite any flammable materials 
nearby. Never use hot-melt glue, 
cardboard, or similar flammables 
to fabricate batteries from lead- 
acid cells. Use extreme care to pro- 
tect exposed terminals from acci- 
dental contact across metal sur- 
faces (including metal shelves and 
table tops.) Batteries or cells short- 
ed in this manner are usually de- 
stroyed in seconds. 

Shelf life: Shelf life is long on 
lead-acids, but not infinite. Our 
procedures call for six-month test- 
ing of shelf-stored batteries and 
recharging if the battery measures 
below 2.0 volts per cell (2.15 volts 
per cell is considered full charge 
and 1,5 volts after storage is unusa- 
ble and will not recharge.) Shelf 
life is best insured by fully charg- 
ing any battery prior to prolonged 
storage, generally at a 24-hour 
charging rate, and by maintaining 
a temperature suited to shelf stor- 
age. Six months is the shelf figure 
normally used at 75°F or room tem- 
pe rat ure. That figure is greatly ex- 
tended at lower temperatures 
such as 40-50°F or reduced at ele- 
vated temperatures of 90-100°F. 

Usage: Another point about 
lead-acids: If they are used in a 
deep-discharge cycle, recharging 
must begin within six hours of the 
discharge time. Most batteries 
held in deep discharge for longer 
periods cannot be recharged and 
must be replaced. 
JAMES V. GREER 
Perkin-Elmer Oceanport, Nj R-E 
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Equipment Reports 



Alden Model 9321 
Weatherchart Recorder 



Keep an eye on the weather 

with this chart recorder. It's 

available in kit form, too. 
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DOES YOUR MIND COME TO ATTENTION 

when you hear weather reports of 
storms brewing at sea? If you are 
an avid sailor, or you're just into 
weather forecasting as a hobby, 
you need to know all there is to 
know about what's happening 
"out there." 

One way to keep track of the 
ocean's surface weather, ice for- 
mations, the condition of the Gulf 
Stream, or anything else having to 
do with the "big ponds," is 
through the Alden model 9321 
Weatherchart Recorder (Alden 
Electronics, Washington St., West- 
borough, MA 01581.) 



This unique, line of 12 lightweight and 
comfortable precision cutters, pliers and 
crimpers are specially adapted to meet 
the demanding requirements of the 
electronic Industries. All the tools feature 
custom contoured ribbed handles which 
provide a non-slip gripping surface, and 
specially designed lifetime return springs 
which eliminate operator fatigue. 



Precision Pliers, Cutters 
and Crimpers 



• Flush cutters 

■ Semi-flush cutters 

■ Reverse cutters 

• Cutter/crimper 

• Cutter/bender 

• Pliers 




3455 Conner Street, Bronx, New York. 1M75. U.S.A 

Telex 125091 OK NYK Telex 232395 OK NY UR 

Phone(212)994^ieOO 




OK ( 

industries 

inc. 
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The Alden Weatherchart Re- 
corder is a facsimile printer specif- 
ically designed to recreate the 
charts broadcast on shortwave fre- 
quencies by marine radiofacsimile 
stations throughout the world. 
The North and South Atlantic and 
Pacific oceans, the Indian ocean, 
the Antarctic, the Red Sea, the Per- 
sian Gulf, and coastal waters are all 
served by the radiofacsimile 
broadcasts. 

The charts are broadcast on 
many different frequencies, from 4 
MHz to approximately 20 MHz. (A 
directory of the stations, frequen- 
cies, and time of operation is sup- 
plied with the recorder.) The 
facsimile signals, which are easily 
recognized by their distinctive 
ding-dong sound, can be received 
on any shortwave receiver capable 
of upper-sideband reception. The 
tones are converted to hard-copy 
printouts by the Alden 
Weatherchart Recorder. 

The chart recorder is housed in a 
plastic cabinet that measures 17Vi6 
x 3% x WA inches. It weighs a 
shade over 10 pounds. It is 
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powered by 117-volts AC. The input 
to the recorder is 600 ohms bal- 
anced, available at a terminal strip 
located on the rear. An accessory 
matching transformer is provided 
for unbalanced receiver outputs, 
such as a headphone jack. 
However, we connected the re- 
corder's 600-ohm input directly to 
a receiver's 4-ohm headphone out- 
put and had no difficulty of any 
kind in driving the recorder. It is 
possible that some receivers might 
require the matching transformer, 
but we tried several, ranging from 
a budget-priced "shortwave radio" 
to a top-of-the-line communica- 



tions receiver, and always got good 
results without the matching 
transformer. 

The top of the recorder has the 
main power switch, the start 
switch, two LED's that serve as tun- 
ing indicators, and a framing 
switch that centers the pictures on 
the paper. 

The charts are created on a roll 
of 11-inch wide electrosensitive pa- 
per that is supplied in a cylindrical 
cassette that mounts near the front 
of the machine. (You tear off the 
charts as needed.) Motor-driven 
rollers located in front of the cas- 
sette feed the paper out. The im- 
age is traced on the paper by a 
stylus assembly located between 
the cassette and the rollers that 
"burns" the image into the paper. 
As you would expect from the 
method of creating the image, the 
paper is damp because it contains 
a conductive fluid. The electric 
current representing the image 
passes through the paper and the 
stylus, causing a burn where they 
touch. 

The recorder responds to FSK 
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OLD RELIABLE 

LUST GOT MORE 

RELIABLE 



(Frequency Shift Keying) frequen- 
cies of 1500 Hz ("white") and 2300 
Hz ("black"). While the machine 
can be started and stopped man- 
ually, it also operates under tone 
control, broadcast from the radio- 
facsimile stations. 

How it works 

The receiver is first pretuned to 
the desired station by adjusting 
the receiver's tuning control until 
the "white" tuning indicator 
flickers most of the time and the 
"black" indicator flickers occa- 
sionally. The actual tuning adjust- 
ment isn't critical; as long as the 
tuning indicator lights appear to 
be "in the ballpark" the recorder 
works properly. Once the tuning is 
set for a particular station, it does 
not have to be readjusted because 
the recorder can accommodate a 
rather broad receiver drift. (We got 
excellent results from a low-cost 
receiver.) Prior to broadcasting 
weather charts, the radiofacsimile 
station transmits an automatic 
start signal that shifts 1500 Hz and 
2300 Hz at a 300 Hz rate for 5 sec- 



onds. The recorder starts, prints 
the chart, and is automatically 
stopped when the station broad- 
casts the same tones, but at an al- 
ternating rate of 450 Hz for 5 
seconds. 

Part of the initial setup pro- 
cedure requires adjusting the 
framing so the picture is "cen- 
tered" on the paper, thereby 
avoiding loss of part of the picture. 
That is done by observing the print 
as it is made by the stylus and 
pressing the frame switch until the 
chart is centered on the paper. The 
frame switch causes the framing to 
change in small discrete incre- 
ments, and we found about five to 
seven increments was all it nor- 
mally took to center the chart. 

Once the chart is framed, the 
framing procedure does not have 
to be repeated as long as the same 
station is received. 

The recording rate is 120 spm 
(Scans Per Minute). It takes ap- 
proximately15 minutes to receive a 
10- x 12-inch chart. A station might 
broadcast several charts followed 
by an "end" tone, which stops the 



recorder. The cycle will be repeat- 
ed the next time a chart is broad- 
cast. 

The Alden Weatherchart Re- 
corder (which is also available in 
kit form) is supplied with two pa- 
per cassettes, three spare stylus 
belts, the audio matching trans- 
former, two spare fuses, and a se- 
lection of notably good manuals. 
The operator's manual is superb; it 
is clear, concise, unwordy, and is 
well illustrated. Also supplied is a 
directory of worldwide facsimile 
stations, a guide to understanding 
radiofacsimile weather charts, and 
a technical manual that includes 
the step-by-step kit assembly. 

Like all other professional 
equipment, the Alden Weath- 
erchart Recorder doesn't come 
cheap. The kit version is priced at 
$995, the wired version (the model 
we tried) sells for $1995. This is 
such highly specialized equip- 
ment that its value can only be 
judged in terms of its necessity. 
But, if you're into weather studies 
for business or a hobby it's worth- 
while looking into. R-E 




RCA's new SK Guide. More pages. 
More solid state replacements. 



When if comes to replacement semiconductor sources, 
RCA is one of a kind. RCA is actually in the business of 
manufacturing semiconductors and we publish a new 
cross-reference every year, This new RCA SK Guide to Reliable 
Replacement Semiconductors has everything 
you need to make fast, accurate replacements, More than 
2,500 SK and KH types replace over 206,000 industry types. 
RCA is the line of integrity with unsurpassed engineering 
excellence. 

So when you need to make a solid state 
replacement, reach for reliability. Reach for the RCA 
SK Guide, SKG202D, available at your RCA SK Distributor, 
or mail $2.95 in check or money order to RCA Distributor 
and Special Products Division, Box 597, Woodbury, 
N J. 08096. 




SK Replacement 
Solid State 
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MFj Enterprises MFJ-989 
Antenna Tuner 

Get peak performance at 

almost any frequency with 

almost any antenna, 

feedline combination. 
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AS ANY RADIO AMATEUR OR SHORT- 

wave listener knows, for best per- 
formance, the antenna-feedline 
system and receiver or transmitter 
must be matched as perfectly as 
possible. If you operate at only a 
single frequency, that does not 
present that much of a problem, as 
an antenna can be cut and tuned 
for peak performance at that fre- 
quency. 

But if you operate over a wide 
variety of frequencies, or worse, 
several bands, things prove to be a 
bit more difficult. Antennas may 
be cut for use over an entire band 
of frequencies, such as 40 meters, 
but such an antenna will oniy 
provide peak performance over a 
narrow range of frequencies, with 
performance dropping off 
markedly at the ends of the band. 
That effect is even more pro- 
nounced if a trapped multi-band 
antenna is used. 

Those problems can be mini- 
mized through the use of an an- 
tenna tuner. Those devices let you 
tune almost any type of antenna 
system to maximum efficiency. 
One such tuner is the MFJ-989Ver- 
sa-Tuner V, from MFJ Enterprises, 
Inc. (921 Louisville Rd., Starkville, 
MS 39759). 

The MFf-989 

The unit is intended for amateur 
radio use, but could also be used 
by the SWLwho demands top per- 
formance from his receiving setup, 
A match for today's smaller trans- 
ceivers, the unit measures 10.5 x 
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MODERN ELECTRICS. Miniature souvenir 
of the first publication ever produced by Gems- 
back Publications. This issue appeared in 
April 1908 — just 75 years ago. You can own 
you r own reprint of this unique first edition for 
just S2.50 plus 75e P&H. It's available from 
R-E BOOKSTORE, Radio- Electronics, 200 
Park Avenue South, New York, NY 10003 




GALAXY ELECTRONICS, INC. the leader 
in microwave announces the new dual-po- 
larity, multi-channel, wide-band micro- 
wave TV tuner. Tunes entire 800 MHZ from 
1.9 to 2.7 GHZ. Receive sports, education, 
religious, news, movie programming, & more 
is being added to this frequency spectrum 
almost on a daily basis in most major cities. 
Complete systems from 569.95. GALAXY 
ELECTRONICS, INC., 5644 North 53rd 
Avenue, Glendale, AZ 85301. 602-247-1151. 
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CONVERT YOUR TV to a High Quality 
Monitor/Receiver. .TRVM kit Features: Dual 
Mode operation on transformer isolated B&W 
or Color Sets • High Resolution Direct Vid- 
eo • Up to 80 characters per line ♦ Wide 
Bandwidth • Easy installation • Low 
cost...S34.95...DVM-1 kit with Audio available 
for "Hot Chassis" sets,.. $64. 95. Kits usable 
with Computers. VCR's and Video Cameras. 
VAMP INC., Box 411 Los Angeles, Califor- 
nia 90028. (213) 466-5533 
CIRCLE 255 ON FREE INFORMATION CARD 




CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6 x rate $650 per each insertion. 

• Reaches 225,016 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at not 
additional charge. 

Call 212-777-6400 to reserve space. 

Ask for Arline Fishman. Limited num- 
ber of pages available Mail materials 
to: mini-ADS. RADIO-ELECTRONICS, 
200 Park Ave. South. New York. NY 
10003 




ELECTRO IMPORTING CO. CATALOG. 

This reprint of the historic 1 76-page catalog 
No. 20 gives you an accurate look at Ihe state 
of electronics in 1918. Contains everything 
from a Zinc Spark Gap to a 1 000-Mile Receiv- 
ing Outfit. You can get your own copy of this 
modern antique, profusely illustrated, for only 
$4.95 plus $1 00 P&H. Order yours from R-E 
BOOKSTORE, Radio-Electronics, 200 
Park Avenue South, New York, NY 10003. 
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CALIFORNIA-DC REGULATED SWITCH- 
ING POWER SUPPLY +5v dc @ 5 amp + 
I2vdcifl 2.8 amp + 12vdc@2amp -12vdc 
(& .5 amp 115-230v ac input, fused, EMI fil- 
tered. Removable DC Power Harness and 
Schematics included, 7.4" x 6.2" x 1.7" ht. 
Visa/MCM.O./check; when clears. $37.50 
ea. (Free shipping in U.S.) 1-800- 
327-7182/305-830-8886. POWER PLUS, 
130 Baywood Ave., Long wood, Fl. 32750. 
(Call for quantity price), 
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ONE MAN CRT FACTORY, easy operation. 
Rebuild CRT's for tv's, bus. machines, 
monitors, scopes, etc, Color, b&w, 20mm, for- 
eign or domestic. 3x6 ft. space required. 
Profits??? Average CRT rebuilding costs— 
$5, Sell for $100 = $95 profit; x 5 CRT's = 
$475 daily; x 5 days = $2375 weekly profit. 
Higher profits overseas. Investigate this op- 
portunity today. We service the entire world 
Contact: CRT FACTORY, 1909 Louise St., 
Crystal Lake, II. 60014, (815) 459-0666. 
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THE MOST EXCITING KIT YOU WILL EVER 
BUILD The model WAT-50 miniature FM 
transmitter uses a 4-stage circuit NOT to be 
confused with a simple wireless microphone. 
Up to 1 mile range. So sensitive, it will pick-up 
a whisper 50 feet away! Use with any FM 
radio. Complete kit only $29.95 tax incl. 
FREE SHIPPING. DECO INDUSTRIES, Box 
607, Bedford Hills, NY 10507. 
CIRCLE 263 ON FREE INFORMATION CARD 





VIDEO 
SCRAMBLING 

TECHNIQUES 



ZENITH SSAVI DESCRAMBLERS only 

$169; GATED PULSE & SINEWAVE de- 
coders $199 each. Original equipment for 
UHF chs. 23,27,31,51 ,54,57.68. etc. Quantify 
discounts. Surplus Cable TV equipment: Jer- 
rold SB-3. Oak N-12, Zenith Z-Tac, Hamlin 
1400, etc. Complete Satellite Systems at 
$845 and up; Installation and program guide, 
$3. Dealers welcomed. Catalog $1. Visa/ 
MasterCard. Satisfaction guaranteed, AIS 
SATELLITE, P.O. Box 1226-E. Dublin, PA 
18917. 1-800-643-2001 or 215-249-9411. 
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IntelliBurner EPROM-EEPROM & MICRO- 
CONTROLLER programmer S299 Commu- 
nicates through the serial port of any personal 
computer. Use your PC's modem software to 
read, verify, or program all popular EPROMs, 
EEPROMs and 87xx series micro controllers. 
Custom software included for IBM, CP/M or 
Radio Shack PCs. Other programmers from 
$149. Bare PC boards with software from $39. 
ROSS CUSTOM ELECTRONICS, 1307 
Darlene Way #A12, Boulder City, NV 
89005. 702-293-7426. 
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SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus $2.00 first class P&H. ELEPHANT 
ELECTRONICS INC., (formally Random 
Access) Box 41770-R, Phoenix, AZ 85080. 
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R&D SHEET METAL WORKER new multi- 
purpose machine now with 6" male dies and 
removable female dies. A complete R&D in- 
house shop at 1/3rd the cost. Over (1500) 
worldwide industrial/government/educa- 
tional. Call today— TELEX 4996168 POC 
NPT, PACIFIC ONE CORP., STE K510 513 
Superior Ave., Newport Bch., CA 92663. 
(714) 645-5962. 
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SATELLITE TELEVISION RECEIVER 

SEMIKIT with dual conversion downcon- 
verter. Features infrared remote control tun- 
ing, AFC, SAW filter, RF or video output, 
stereo output, Polorator controls, LED chan- 
nel & tuning indicators. Install six factory as- 
sembled circuit boards to complete. Semi kit 
$400.00. Completed downconverter add 
$100. Completed receiver and downcon- 
verter add $150. JAMES WALTER SATEL- 
LITE RECEIVER, 2697 Nickel, San Pablo, 
CA 94806. Tel 415-724-0587. 
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TELTONE'S TRK-957 KIT makes bread- 
boarding a low-power, central office quality 
DTMF detection system easy and inexpen- 
sive. The included M-957 receiver decodes 
12 or 16 digits and operates from 5 to 12V dc. 
Its sensitivity, wide dynamic range, noise im- 
munity, and low power consumption are ideal 
for telephone switching, computer and re- 
mote control applications. Only $24.75. To 
order, call: TELTONE, 1-800-227-3800, 
etx. 1130. 
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SMALLEST SIZE 

Our new AWS Model DM- 
2000 is the smallest Rotary- 
Switch DMM available 
today. (4.8" x 2.8" x 0.9", Wt. 
7 oz.) Size was a prime 
consideration in the design of 
the DM-2000. Its compact size 
fits comfortably in one hand, 
easily in a toolkit, and of 
right in your pocket. Still, the 
LCD incorporates large 0.5" easy to read digits. 

MORE FUNCTIONS The truly unique 3Va digit 
AWS DM-2000 is capable of reading 8 functions: • DC 
Volts * AC Volts • DC Current * Resistance • Conduc- 
tance • Diode Te st * HFE Test 
• Battery Test. 

MORE RANGES The 

new AWS DM-2000 offers you 
an amazing 22 ranges! DC 
Volts: 200mV/2V/20V/200V/ 
1000V. AC Volts: 200V/750V. DC 
Current: 200p,A/2mA/20mA/ 
200mA/10A. Resistance: 20QQJ 
2Kft/2OK£l/200Kfy2Ma/20Mn. 
Conductance: 2|aS. Diode: 
2KH. HFE Test: 0-1000. Bat- 
tery Test: 2Vdc. 

PLUSA.W.SPERRY 
INSTRUMENT QUALITY Tire aws dm- 

2000 boasts 0.5% basic DC Volt accuracy and an "OFF" 
position, making it ideal for the professional engi- 
neer, technician or hobbyist. All ranges are overload 
protected. Special solid state protection on all resist- 
ance ranges protects the instrument and end-user up 
to 250Vac/dc without blowing the fuse. 

FOR JUST 
s 54.95! 

So put the new AWS DM-2000 to work tor you now. Call your 
local distributor or contact AW. Speny Instruments Inc., P.O. 
Box 9300, Smithtown, NY 11787. 800-645-5398 Toll Free (N.Y., 
Hawaii, Alaska call collect 516-231-7050). 

A.W. SPERRY 




The Measurable Advantage. 

Sere us at National Plant E ng. Show Booth #495 
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New solid-state and digital 
TV acta, stereos, and vid- 
eoreeerders are tougher to re- 
pair than old-fashioned tube 
type sets and require special 
training for the service tech- 
nician who works on them. 

Only a few states have laws 
requiring competency tests 
for licensing technicians who 
repair consumer electronics, 
but fifteen years ago ihe In- 
ternational Society of Cer- 
tified Electronic Technicians 
( GET ) began its own certi fica- 
■.:■'!. program to qualify these 
technicians and those in in- 
dustry. To carry the CET des- 
ignation, technicians must 
have four years experience 
and pass a rigid examination 
on general electronics and a 
specific area of expertise such 
as audio or radio- TV. 

Many consumers look for a 
Certified Electronic Techni- 
cian in the shop when they 
need any electronic item re- 
paired. 

Free Consumer Checklist 
A consumer checklist for 

selecting a service shop is av- 




Modsm electronic equip- 
ment such as digital TVs 
or stereos should be re- 
paired by specially trained 
people. 

ailable free by sending a 
stamped. s&3f-addressed en- 
velope to: Checklist. 1SCET, 
270a West Berry, Fort Worth, 
TX 76109. The list remiads 
consumers to check such 
items as "Does the business 
have the parts for your par- 
ticular brand?", "Did you get 
an estimated price?", and 
"Did you check this company 
with the Better Business 
Bureau?" 




One tree can make 
3.00QPOO matches. 



i 



One match can burn 
3,000£K)0 trees. 
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4.75 x 14.5 inches and uses a 99- 
turn roller inductor. That 36-|jlH in- 
ductor is made of 14-gauge plated 
wire with a silver-plated roller con- 
tact. The balance of the tuning cir- 
cuit is made up of two 250-pF 
variable capacitors. That circuit 
will allow you to tune an antenna 
for top performance at just about 
any frequency in the HF amateur 
or SW bands. The components are 
rated to handle transmitter output 
powers to 3 kilowatts. 



MFJ 


MFJ-989 
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The MFJ-989 is housed in a stur- 
dy aluminum box. The capacitors 
and roller inductor are all set from 
the front panel. The inductor fea- 
tures a turns indicator. 

The unit can handle 50-ohm 
coaxial cable and balanced 300- 
ohm feedlines, as well as end-fed 
longwire antennas. The type of 
feed or antenna is selected by a 
front-panel switch. That switch 
also allows you to bypass the tun- 
ing circuit, if so desired. 

Also built into the unit is a 300- 
watt, 50-ohrn dummy load. That 
dummy load is rated at 300-watts 
for 30 seconds and 100 watts for 1.5 
minutes. 

The unit also features an accu- 
rate VSWR/power-meter. That 
meter can be user-calibrated via 
two controls on the front panel. 

Overall, we have found the unit 
to be an excellent performer. It 
will tune an antenna system for 
peak performance for both trans- 
mission and reception. In all fair- 
ness, the unit seems a bit pricey at 
$329.95, but the quality of con- 
struction seems equally high. 

One last note, MFJ's documen- 
tation appears brief, but it is reada- 
ble and provides you with more 
than enough information about 
the unit. It even provides you 
some brief operating hints, as well 
as some theory of operation. R-E 



The family of Dip Clip 
test clips we manufac- 
ture grows larger every 
year. With that kind of 
selection to choose 
from, you're sure to find 
just the right one to fill 
the bill for your 
particular test needs. 

Also, be aware that 
the Dip Clips we design 



and manufacture are 
considered by elec- 
tronic design engineers 
to be right at the top. 
No questions. 

A superior product? 
You know you've got 
that. And you should 
know, also, that we 
make sure you receive 
fast service and 



specified quantity 
through your favorite 
electronic parts 
distributor. 

After all, we wrote 
the book. 

And it's free. Our 
products are described 
and illustrated in our 
1985 general catalog. 
Just call (714) 623-3463 



or 623-6751. Or, write 
to us at ITT Pomona 
Electronics, a division 
of ITT Corporation, 
1500 E. Ninth St., 
Pomona, CA 91769. 



ITT 

Pomona Electronics 



Pomona wrote the book on 
Dip Clips Don't miss it. 
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IF YOU WANT TO GET 
YOU HAVE TO GET INTO 

Learn PC Servicing By Building Your Own NTS/HEATH HS-15 
Desk-Top Computer, Circuit-By-Circuit 



NTS Intronic Home Training 
Takes You Below The Surface 

NTS gets you right down into the 
heart of computer circuitry. You learn 
how microprocessors function, how 
they are designed, how they operate 
and are used to solve problems. Your 
program includes a wide variety of 
tests and projects, as you assemble 
your PC. You experience the ex- 
citement of seeing your own skills 
grow, the security of knowing you 
really understand what makes a 
computer tick. 

A Career in 
PC Servicing 

The world of computers is 
constantly expanding. Applications 
have spread from business to manu- 
facturing, from industry to medical 
and scientific fields. Computer-aided 
design, engineering, and production 
have revolutionized drafting, 
graphics, and prototyping. Computer 
sales figures point to a continuing 
need for service technicians as well 
as installation and maintenance 
specialists. The type of training you 
receive will largely determine your 
ability to take advantage of these 
opportunities .... and nothing beats 
the practical, down-to-earth training 
you get from NTS. 



The NTS/HEATH 16-Bit HS-151 

This desk-top PC is the most powerful and 
versatile ever offered in any home training 
program. Check the advanced features 
listed below: 

1. 128KB RAM user memory on board, 
expandable to 640 KB 

2. 16-bit 8088 Microprocessor accepts 
advanced software, speed's word pro- 
cessing; also allows selection from the huge 
library of IBM software. 

3. 5.25-inch floppy disk drive, double 
density, IBM formatted, stores up to 360 KB, 
(Expandable to dual disk drive, and optional 
10.5 MB hard-disk drive.) 

4. MS-DOS operating system, IBM compati- 
bility, make a wide choice of software 
programs available. 

5. Four open IBM-compatible slots provide 
for future expansion, printer, modern, etc. 
Will accept most peripheral boards designed 
for IBM-PC. 

6. Two v i d eo outpu ts f o r col o r o r m o no- 
chrome display monitor. Your NTS course 
includes a high resolution monitor displaying 
80 characters by 25 lines, or graphics. 

7. Editing capabilities help you insert or 
delete characters and lines, erase, jump or 
smooth scroll, etc. 

Your NTS training course will teach you to 
program on this outstanding PC, using 
lessons, texts, and diagrams to make full use 
of its capabilities. Catalog contains complete 
details. 
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Learning circuitry through the construction of this 
equipment offers practical training for which there 
la no substitute. Test equipment la Included. 



Field servicing Is Interesting and rewarding. 
Technicians may work for a service company, 
manufacturer, or major users. 



The NTS/HEATH HS-151 PC completed, Inelua 
monitor and full-function keyboard with calcu 
style keypad, and typewriter format. 




INTO PC SERVICING 
IV MICROCOMPUTER 




The s tudent Mms to use test equipment such as * 
digital probe ahtta digital multlim&ter to check circuits 
and measure voltages. Lessons and current texts 
round out the entire program, emphasizing practical 
applications of theories and principles, ' . 



Installing the disk-drive In the PC la one of the final stages in the assembly of the 
microcomputer. Learning the use of test equipment to check circuits is an integral part 
of the training which, with field experience, develops Invaluable career skills. 




NTS COURSES COVER MANY 
AREAS OF SPECIALIZATION 
IN ELECTRONICS: 



Robotics: Build the NTS/HEATH Hero 1 
Robot as you learn robotic programming. 
Robot is complete with arm and gripper, 
voice synthesizer. Robotics is becoming 
increasingly important in industry as almost 
daily news features attest. 

Video Technology: Build one of the most 
advanced Color TV sets in America as you 
learn circuit diagnostics, and the use of 
digital test instruments. Course covers color 
TV, video tape recorders, computer 
fundamentals, solid-state devices. 

Industrial and Microprocessor 
Technology covers circuit analysis, micro- 
processors and automation applications, 
lasers, and basic industrial robotics. 

TV & Radio Servicing is a specialized 
course offering an excellent foundation in the 
use and application of both analog and 
digital test equipment as applied to the TV 
servicing field. Learn circuits, adjustments, 
trouble- shooting, and servicing of Color and 
monochrome monitors. 

Digital Electronics offers the student the 
opportunity to get involved with computer 
concepts, computer technology 
fundamentals, and digital equipment by 

training on the NTS Compu-trainer, 

Basic Electronics is a course designed 
for those wishing to have an over-view of 
electronics in many of its aspects including 
radio receivers, solid state devices, and 
electronic components. 

NTS Intronic training programs include a 
variety of superb equipment, most of which is 
classified as field-type, making the training 
practical and career oriented. Texts and 
lessons have been tested in our Resident 
School in Los Angeles to assure home study 
students their courses of training are easy to 
understand NTS, now in its 80th. year, 
continues to be at the leading edge in 
Electronics home training. 

■ IBM is a trademark of International Business Machines Corp. 
' MS is a trademark oi Microsoft Corp, 

If card is missing, simply write to the address shown below stating 
the course you are interested in. A FBEE color catalog with all 
details wilt be sent to you by return mail. 

NATIONAL 

TECHNICAL 

SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1 905 

Restctem and Home-Study Schools 
4000 So. Figueroa St., Los Angeles, CA 90037 
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New Products 
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THIRD-OCTAVE STEREO EQUAL- 
IZER, is designed to handle the 
problem of balancing in-out signal 
levels, which is especially impor- 



tant with compact discs because of 
their increased dynamic range. 
The stereo equalizer minimizes 
phase shift and assures that there 



is no degradation of the tonal 
qualities of the music. 

The same balancing require- 
ment extends to Direct-to-Disc re- 
cordings, where the dynamic 
range is substantially higher than 
FM broadcasts and ordinary rec- 
ords and tapes. The new equalizer 
is also suited for use with dbx and 
other types of expander/com- 
pander accessories, where dy- 
namic range is increased, thus 
making the signal-level balancing 
function so critical. 

The Third-Octave Stereo Equal- 
izer is priced at $599.00. — Sound- 
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QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS' 



Send Si DO postage and handling 

for FREE COMPLETE CATALOG 

which includes coupon tor St CO OFF purchase 




ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 



cam actuated, true zero 
insertion - tin plated solder 
tail pins - capable of being 
plugged mto dip sockets, 
including wire wrap, 

Slock No, gt 



1 1(345 

1 tQM 
HOST 
H044 



4.98 1435 S3.M 

S.lS 4.H 10:". 

in i 595 5 35 

13.03 10.M 9.4S 



■C-KQOLER&'Iraai 

JNI^RACK'.::..;)-! 

lp«116fft*al '■=«-< 



Si-sssfsasssi' »a« ;« *•» 

putfi iC-k<k»w [>i - 222 SB 16 -29 



Md brtlmn 6* IC ii 






SCREW MACHINED SOCKET 

PI N 5. kKJS*. packaged in bag 5 of 
1 1X Stock HO. 1 1 3 10 i« Ktt«r til! 
nih rjoti «h<e lan shell. Stock Ho 



13 1 1 11 wire wrapwUhpoMeolM *f« 



gold ihen 



1 I44 Ibgi iddiji 

fOUvrtillErirti I < 19 I 4 41 HI! 
11311 (Uuiri 100 



WILD ROVER 
Touch awitch capnui* Qp*raBrno V 
motion 11 DOJ' wiihoul I he use 
Of ■ leveiEd arrr- Ea1r>meiy 'asr on 
■r>d on with lew no sf Normally open • 
ralad 1 1 5 VAC, 1 6 * tip- 30 miliiahfn n? 
jjstance - 61 S radiui hv .1 60 Ihtch 
Stock NO, 1-9 10 A Up 

12046 11.42 S1.2B 



3X4 Elatfomerlc Keyboard* p :ffi^rp£P~; 

Etch k«Y004rd hsii ■ Plc 

board, Htastomerif. pad 

With COnlflCtS AB3 

bodies and double ihot 

molded kov= **■* TJitlng 

1 3 VDC S 20mA 

Contact Kh: >•** than *•«* Owr*iLna 

5-M ohms Bounce: ktu 



!h.v 




701«H a.O*.im™ MlJM.M J 



Tl WIRE 

WRAP 
SOCKETS 

Tm plated 
phosphor bronze 
contact -3 wrap 

Stock j Aft 

Ho. NoPHni •**■ 

t.+o 

.59 

-64 

73 

.99 

1.11 

125 

1,52 

2.05 



11301 
llJO! 
11303 
H3Q4 
11305 
11308 

ii3or 
moe 

11309 



SUB CUB I and SUB 
CUB It IT* high 

anility, complete L.51 
ounter Modules wilh 
LCD raadout. Module* 
plug in pc Ooard 
ifSleckNo- 51071} 
COrtipmo lunclinn 
evaluation kit (Slock 
No. 510701 contuna': 
ric board. 4 5V battery 
and w lable 1 roqua ncy 
oeciHalor to auppty 
tra^n of counl pulies 
StOCk Ho 5I0TQ ■',..:, 
LATCH. RESET and 
TEST functions [3 
txrttonif PC, board 
un plugs tpr bread- 



6 Digit LSI Counter Module! with LCD Readouts 



end Associated Stock No 

M ou n ting A»*m bl let 3 1 ° 7 ° 



SUB CUB 9 




SUB CUB II S1 ° 75 



:>;-"Ti:iiir-n 
Complete FuncHon 
Eva I u ai ion KM 
lincMJM baiter «4 
DUl does not include 
onapSay counter'i 
Mounting P.O. Scare:. 
only 

SUB-CUBI display 
counter module onl v 
SUB'CUBil d splay 
counlor module only 
Panel Boiel 
Eval ualidn Ki1 1o> 
SUB. CUB II | does not 
include SUB-CUB M 
COunlef module) 
DATA SHEET 



PrJc* 
S4S.0O 



7,50 

ia.00 

34.00 
12/30 



SINGLE ROW £?■>> 
SOCKETS 



OPCOA 



HO'in nyiea break- 
apt* to any number 
of contact e>o$<1 ions 
wasiEed 




d 




100 




-499 500 




5.36 5.30 




'-.■'. 4S 




,se 4a 




• lie .55 




.90 .75 




1 ,0« .85 




11-1 .95 




1.38 1.15 
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Tl LOW PROFILE 
SOCKETS 
Tin plated 
copper alloy 
GBS contact pins 
with gas tight seat 

Slock 
No. ho Pint 1-24- 25-99 
11201 

1 1 203 1 1 

11203 ii 

1 1 204 11 
i 1 20S 21 
1 1 206 2: 
11207 3, 

naoe 21 

11209 4 





Slnpol 25GOIIB1 fiDCketsvpins' 
mou ni odd- cento r com pone n la 
easily. Gold Dialed ca n'ac's 
Stock No. I'M 25 90 

10240^kCmi.T0 St. SO 11 ,30 



Stnp ol 40 pins wilhj single 
beam jockels. Tin polled 
coniaCtsL 




The Battery J ust Wrap" Tool 

r*lw biTlcry powwKI t^gt «rq£4 
- v i'o»id 035 *Su*r* CMDUi,' 
'cy [v* «'j"."*g *•>$=!■*■ tfr.DE----;j 
win EhE iid 100*1 M AWG -if* 
SEfick Ha OtK^sHion (-•:* 

13340 B«ll»tVjul('Wrap1oalwi|nb(t 
WOOH MAWIj.^ « ISA. 15 

13341 RinDa iwn fc-r lO.as 
1J342 ICO'I bluB rrplicani«nr w* T.94 
MH3 lOOtt *nrf« r»pi*EcnanE wirt r.M 

13344 I 00" J*l«^ IflplKBTI nl »'-■» J £4 

>J3*S lOrtlH r< ' 



OK MACHINE AND TOOL' 



micro Chant - cacuM 3' , . 

1 1" ch*nt ihrinnait U11 n*ed 1o 
HunUjUs th'ouoJt minuaii jp; 
Ivmmariaa. Fully Cl«COd4d - i-alan! 
acceaa ■ EalaHy 
am eutt. tyci* time*, buy noAakeic 

StOCh Mfl "|l*rpnr» Vrita 

JSO10 ZAOCPU 

5501 1 eoeowK 
jjfi.1? «so?ias.i!Q . 
;MO aewa M,d r*sn 

1H14 MfT*»TTT.F«*i4i.i* 
IVllS Hnu Al^jurim* 
310M »0«S.'i0aOA ... . 

}>0 ■ ' .- " W i* • < . j r < !■ 



&lk 




IC INSERTION/ 
EXTRACTION KIT 

Fncludai DIP IC *mi»ei*rt 1 nd 
miert#n lo aceommodale *n iCs 
from 14 lo 40 pmt. Toda ihai 
eno»a* cr-rrduci-wf lurtjcn are 
CMOS ufBandir>clU(,1.n :;r C 'j--J 
■■) lun.1. Miiifc H« 
1390* 



S41.34 




Slock No. 
1OA90 



100 



soo 

t.S2 



1000 

*-72 



PIN FORMING TOOL 
puts iC 1 s on their ^— ^ 



r^=h 



true row to row 

spacing One side is 

lor. 300 centers. Flip lool 

over tor devices a ihTu io pinX' 

SOO centers Put de^ce at"™'"! PINS. 
m tool and squeeie Stock He. Prk# 

_^. Hand Tool nosa ai2,»g 

KW 1 AN TFSTATIC MODEL 1«00 *14.»B 



\ SOCKET WRAP 1P 



thp MJCkel MUtd pi*H IC paoal I 

t- 1 " numbered h - r a a pin loca- 
noni Slip onto loc^el belora 
wire wrapping to xfanl4y p«t 

Alia #nta omltvam ror localion, 
IC pad number, rvncEvik etc 
S*mp*.ilin iniEiatwirewfaPOitig. 
1 1 iMiti: tan.j>ol mg and 'ppai' ** 



i ;■•' ■ 



r. c- 



J3» 70E>1 

3300 7iw 

110' 7He^i 

■ ' : . i-. pji 




1 100 

41.12 S .99 

1.B4 1.&3 

1 ,92 1 JO 

2.09 t.B4 



Color 
Red 
Green 
Yellow 
Orange 
Rigni Angle Socket rW Above 
Displays 
Slock 

NO 1 100 

■■.■■■. II. 241, H 



'. B: B. S O PT E L LCD's with pins 

Stock No, 47005 S'ock 



B.BfB.e 

Stock No- 4 

B Bfo D Stock No, 47007 



Stock No. 47006 



Deacnplion 1 
47005 3V>0*B, 5 > 5.95* 5.50 
47O0S Jdhg. .5 S.&5 5.50 

47007 4d«fl..7 11, SO 11,00 



THERMOPROBE: Identlliei Deed 
Component*- Replace! Voh Meteral 
Fdentlry dead compononTB wbhch dg nq| 
amlt he>»|. Jusl point IherniiBtor pfotw^' 
within 1/1 G" of board - move 
over components and &ee 

o* 11 * 33.ioo 131 at ws5S 
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Stock H 
03500 

03511 
035C* 
0350T 
0350B 
O3509 
0351 



Scoichf lex* Breadboard 

Systems Bis-, v.r 

comet witn 24 

varioua Ouil Sockets. 

40 varmus Plug 

■J." ■ ' ; ■ r.. wvre and tools. 

Kit can be used with 

any of the six boards, 
□efcrlpiicn, Priem 

Basic Kit S79-03 

Basic board, -s 5 * 5.5 ■ u . so. 

Ciilol SBC -30 10 BoardL 1 2 x 5 75 04.9$ 

MOIOOla M-6600 Board. 9 75 xfi 42.95 

S-tOOBoaroL tO k 5.3 3ft.9S 

2-80 Board. 7.7x7.5 39.95 

HwrocarrJ Boa^d. 93 »39 21 .Oft 



28 8lhSt., Box 410 
CO* Frenchtown. NJ 0882f 



TOLL 800526-5960 

FREE in NJ (201) 996-4093 



COO CHECK < 

INCLUDE SHIPPINCC 
O rot 1 00 53 00 
S100 la»K) -f*"- 
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craftsmen, 2200 So. Ritchey, Santa 
Ana, CA 92705. 

VHF PORTABLE RADIO, model 
70-152, is a 2-way FM portable ra- 
dio with an RF power output of 5 
watts (switchable to 2 watts). It has 
a one-piece molded 500-mAH bat- 
tery pack and an earphone jack. 
The radio measures 6% inches 
high x 2 s /8 inches wide x 1% 
inches deep and weighs approx- 
imately 24 ounces with battery 
pack and 6-inch helical antenna. 




CIRCLE 12 ON FREE INFORMATION CARD 

Operating over a frequency 
range of 150-174 MHz, the model 
70-152 is available with optional 
tone-coded squeich, leather carry- 
ing case, and optional 3-inch 
"stubby" helical antenna. A vehic- 
ular charger is available in addition 
to one-unit, two-unit, and eight- 
unit desktop chargers. 

The model 70-152 is priced at less 
than $350.00.— Midland Interna- 
tional Corp., 1690 N. Topping, Kan- 
sas City, MO 64120. 

IN-CIRCUIT EMULATOR, the 

model ICD-178 8048 is a stand- 
alone device and emulates the en- 
tire 8048 family in one unit (to 11 
MHz). It has 4K of emulation mem- 
ory, a 2K x 32-bit real-time trace 
buffer, three hardware and eight 
software breakpoints, a built-in 
PROM programmer for the 8748 
and 8749, an external event probe 
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for triggering logic analyzers, and 
an external breakpoint probe for 
TTL signals. It can also be con- 
nected to the IBM PC with an op- 
tional software package that turns 
the PC into a complete develop- 
ment system for the 8048 family. 

The model ICD-178 8048 is 
priced at $4995.00.— ZAX Corpora- 
tion, 2572 White Road, Irvine, CA 
92714. 

LASER POWER METER, model 
LPM-8000 provides a fast, conve- 
nient method of measuring the 
power output from laser devices 
used in many compact audiodisc 
and videodisc players. 
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Two wavelength and three 
power-measuring ranges are avail- 
able on the model LPM-8000, giv- 
ing the instrument versatility. This 
laser power meter, which consists 
of a main body and a sensor con- 
nected by cable, is small-size, 
light-weight, and battery-operated 
for portability. It is priced at 
$225.00. — Leader Instruments Cor- 
poration, 380 Oser Ave., Haup- 
pauge, LI, NY 11788. R-E 




ASK OUR STUDENTS. 

"I'm getting hands-on experience 

and a thorough understanding of 

electronics:' —JOE aguis 
"I got my FCC License before 

graduation!' —MICHAEL MARCUS 
'1 like the job placement help and 

financial aid:' —DEBORAH PHILPART 
"The atmosphere is relaxed, while 

the instruction is exceptional:' 

—MIKE FEINSINGEN 

"I look forward to a better job in a 
short time:' —BRIAN TURNER 
Find out more about the largest 
system of private training schools in 
the U.S.... our specialized Associate 
Degree programs... and our job 
placement success record. 
Mail the coupon or call TOLL-FREE. 

800-327-2009 

Dept. R485 

Florida call 305-491-7171 



National Education Center 

4801 N.Dixie Highway 
Fort Lauderdale, FL 33334 



'□ Yes! I want details on training in 
Electronics Technology. 

I Check other courses of interest. 
" □ Radio/TV Broadcasting 
|n Commercial Art 

ID Business Administration 
m Computer Information Systems 

I Name . 

I Phone 

(Address. 

[City _ 

| State, Zip - 
L 



Depl. B485 



> 

30 



CO 
CD 
CJl 



'39 



New Ideas 
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Making electronic music — automatically! 
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BUILDING ELECTRONIC CIRCUITS TO 

produce musical notes and tones 
is fast becoming a favorite pastime 
of electronics hobbyists. Such cir- 
cuits are have gained popularity 
among school-aged children for 
class projects, as well. 

Figure 1 shows a circuit you can 
build "from scratch" using any 
construction method you choose. 
It's made of several IC's and a few 
discrete components, and none of 
the parts used should prove hard 
to come by. 

How it works 

I CI, a 555 timer, is set up as an 
astable multivibrator to produce 
the signal that triggers IC2, a 7490 
decade counter. That IC, in turn, 
produces a BCD output that is fed 
to IC3, a 7445 BCD-to-decimal de- 
coder/driver. Because IC3's output 
is positive, it's necessary to invert 
the signal before feeding it to the 
rest of the circuit. That's handled 
by two hex inverters, IC4 and IC5. 

Note that the eight outputs of 
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IC3 are divided evenly between 
the two 7404's. Since there are six 
inverters in each package, there 
will be four left over for you to play 
with. What you do with them is up 
to you. The outputs of 1C4 and IC5 
are input to control pins on IC6 
and IC7 (CD4016 CMOS quad bi- 
lateral switches). As those switch- 
es open and close, different 
resistances (as set by potentiome- 
ters R3-R10) are inserted into the 
sound-generating circuit made up 
of IC8 and its associated compo- 
nents. Note that IC8, which is a 
3909 LED flasher also makes a fine 
sound generator. 

The frequency at the outputs of 
IC6and IC7 are adjusted to various 
rates, using potentiometers 
R3-R10, to produce the desired 
tones. Capacitors may be placed in 
series with the potentiometers to 
produce a sloping sound instead 
of a straight tone. 

Two other tones may be added 
usingthe pin 5 and pin 6outputs of 
IC3. To do so, simply route those 



two outputs through inverters and 
switches as done with the other 
eight. If you include the extra out- 
puts, it will be necessary to add 
another CD4016 bilateral switch 
with potentiometers connected in 
the same way as the others. 

The negative-going output sig- 
nals of IC6 and I C7 are fed through 
a common bus to pin 8 of IC8. 
Filtering for the input signal is 
provided by capacitor C2. Capaci- 
tor C3, connected across the out- 
put at pin 2 and the supply controls 
the. speaker output. C3 may be re- 
placed by a potentiometer if desir- 
ed — Artur Manhica 



NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn $25. In addition, for U.S. residents only. 
Panavise will donate their model 333 — The 
Rapid Assembly Circuit Board Holder, having 
a retail price of $39.95. It features an eight- 
position rotating adjustment, indexing at 45- 
degree increments, and six positive lock posi- 
tions in the vertical plane, giving you a full ten- 
inch height adjustment for comfortable work- 
ing. 

I agree to the above terms, and grant 
Radio-Electronics Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 
of reprints of similar articles. I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City State 

Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 
200 Park Ave. South, 
New York, NY 10003 



Zip 
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Do You REALLY Want to Make More Money? 

Yes it does take work and a few sacrifices to 
climb up the electronics ladder to where the bigger 
money is. But, if that's where you want to be, then 
that's what you must do — work harder at learning 
and getting the right credentials, even if it takes a 
few sacrifices. A B. S, degree and the knowledge 
that rightly goes along with it can give you powerful 
ladder-climbing equipment in your search for suc- 
cess in electronics. 

The accredited Grantham non-traditional B.S. 
Degree Program is intended for mature, fully- 
employed workers who want to upgrade their elec- 
tronics careers. 



MAIN FOR ELECTRONICS 



You say you're already trained in electronics 
but that you're not making enough money??? 
Well then, maybe you don't have an accredited 
bachelor's degree to prove that your education 
is up to snuff"! Check out the Grantham Inde- 
pendent-Study B. S. Degree Program. It could 
make a dollars and sense difference in your 
electronics career. 

Grantham offers this program, complete but 
without laboratory, to electronics technicians 
whose objectives are to upgrade their level of 
technical employment. Since the field of elec- 
tronics is so enormous, opportunity for ad- 
vancement is always present. Promotions and 
natural turnover make desirable positions 
available to the man who is ready to move up. 

Grantham College of Engineering 

10570 Humbolt Street 
Los Alamitos, California, 90720 




This free booklet 
explains (he 
Grantham B.S. 
Degree Program, 
offered by inde- 
pendent stud; to 
those who work 
in electronics. 



Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

Independent Home Study 

Study materials, carefully written by the Grantham 
College staff for independent study at home, are 
supplied by the College. Your technical questions 
related to these materials and the lesson tests are 
promptly answered by the Grantham home-study 
teaching staff. 

Recognition and Quality Assurance 

Grantham College of Engineering is accredited by 
the Accrediting Commission of the National Home 
Study Council, as a degree-granting institution. 



All lessons and other study materials, as well as com- 
munications between the college and students, are in the 
English language. However, we have students in many 
foreign countries; about 80% of our students live in the 
United States of America. 



Grantham College of Engineering R-4-85 

10570 Humbolt Street, Los Alamitos, CA 90720 

Please mail me your free catalog which explains your 
B.S. Degree independent-study program. 
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Regency Scanners 

bring you all the action ...as it happens! 




Regency Scajiners bring you 
the local news ... as it 
happens. From bank hold-ups 
to three alarm fires. It's 
on-the-scene action. While it's 
happening, from where it's 
happening ... in your 
neighborhood. 

You can even listen to weather 
reports, business and marine 
radio calls. Plus radio 
telephone conversations that 
offer more real life intrigue 
than most soap operas. And 
with some models, there's even 
more. 

The Z family 

Introducing the Z series 
scanners from Regency. Four 
exciting new programmable 
scanners that offer you a 
variety of options to fit your 
personal needs. 

First, there's the Z 10, a basic 
ten channel scanner that 
covers the six public service 
bands. It lets you hear your 
choice of over 15,000 
frequencies at the touch of 
a finger. Or, if you 
prefer, locate new, 



active frequencies using the 
search function. 

If you like the Z 10 but need 
more channels, step up to the 
Z 30. It gives you all the same 
features with a thirty channel 
memory and, surprise, a 
programmable alarm clock that 
stays on even when the power 
switch is turned off. 

For the guy who wants to tune 
into the aircraft and tower 
transmissions, we've got the 
Z 45. It's got the same coverage 
as the Z 30 with the addition of 
the aircraft band with forty-five 
total channels. 



And then there's the top of the 




line Z 60. It covers all the 
public service bands plus 
aircraft and FM radio 
broadcasts with sixty total 
channels. 

Common to all the Regency Z 
scanners is a contemporary 
simulated wood grain cabinet 
and a bright, easy-to-read 
vacuum fluorescent display 
with prompting messages. They 
even come preprogrammed 
with frequencies so you can 
scan "right out of the box". 

Backed by Regency 

Regency stands behind the Z 
family with a full one year 
parts and labor warranty. And 
a tradition of building great 
scanners. So stop in your 
Regency dealer today for a 
demonstration, or write us at 
the address below for a full line 
color brochure. 
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ELECTRONICS, INC. 
7707 Records Street 
Indianapolis, IN 46226-9989 
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AFIER YOU SET UP AND LISTEN TO YOUR 

stereo speakers in your living room, you 
realize that they don't give the full, just- 
right sound that you were hoping tor. They 
don't sound nearly as good as they did in 
the stereo showroom. That situation has 
become a much-repeated one because 
your stereo system requires help in obtain- 
ing a correct response depending on the 
room in which it's placed. 

That's why the equalizer has become a 
standard component of the audio system. 
But the equalizer isn't of any help unless 
it's adjusted properly to correct the re- 
sponse of the loudspeakers. Adjusting the 
equalizer for maximum performance can 
be a tedious and frustrating job. But it 
doesn't have to be. Proper equalizer ad- 
justment can be done easily in the stereo 
listening room by using a real-time ana- 
lyzer. 

We'll show you how to build an audio- 
spectrum analyzer that displays a picture 
of any audio signal spectrum in 10 oc- 
taves. It is an economical, lab-style mea- 
suring tool capable of calibrating a wide 
variety of levels. For those of you with 
rack-mounted systems, rest assured that 
the PC board fits into a 19-inch rack- 
mountable chassis. 

Why use an analyzer? 

The addition of the real-time audio ana- 
lyzer to your stereo system, PA, or record- 
ing console allows you to see what you're 
hearing. You can use it as a tool when 
taping: to match tapes with the original 
source, or to discover the playback 
characteristics of a tape machine. Be- 
cause it reveals the spectral content of the 
music played, it can be used as an educa- 
tional, entertaining, and colorful display. 

Total system/environment control can 



Once you can see the 
response of your stereo 
system, you can control it 
better with your equalizer 
and flatten your speaker 
response. 
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be realized by using the analyzer with an 
equalizer. Analyzing the frequency re- 
sponse of your listening area and adjust- 
ing your equalizer is simplified because 
the ten octave filters are tuned to the stan- 
dard ISO center frequencies that are used 
in most equalizers. Music can be ana- 
lyzed, tape copies can be compared to 
originals, and equalization of live vocal or 
instrumental sound can be optimized. Be- 
cause unwanted extraneous noise will be 
displayed, it can be removed. When using 
a microphone with a known frequency 
response, the built-in diagnostic signal 
generator provides a visual display of the 
reproduction characteristics in the listen- 
ing environment. 

The analyzer, with its several input con- 
nectors and selectable input mode, allows 
a variety of hookup options. For example, 
you can use it with a receiver, preamp, 
tape recorder/player, equalizer, micro- 
phone, compact disc player, home satel- 
lite receiver, mixing board or recording 
console. The 81-LED display forms a pic- 
ture of any audio signal over a 21-dB 
range of energy in 3-dB steps in each of 
the ten standard ISO octaves. 



The basics of our analyzer 

Figure 1 is a block diagram of the ana- 
lyzer. As you can see, there are two possi- 
ble input sources, line and microphone. 
(As we'll soon see, there is really a third 
possible input source that can be selected 
by a front-panel rotary switch. 

In the line mode, the analyzer will 
accept standard line- level (1-volt nominal) 
signals from devices such as preamps, 
receivers, tape machines, consoles, etc. 
In the mic mode, the analyzer accepts the 
output of a dynamic microphone, which 
is fed into the built-in preamp. We'll see 
how and when to use that input shortly, 

The front-panel level control sets the 
level of the input signal so that the high- 
est-level signal is still in the range of the 
LED display. The input signal is amplified 
by the input driver and separated into the 
ten octaves by the analog bandpass-filter 
networks. The signals are then rectified 
and filtered so that the RMS amplitudes 
can be determined. Next the signals arc 
multiplexed together by the diode analog 
multiplexer, amplified, and fed to an ana- 
log-to-digital (A/D) converter. 

Logic circuity is used to control both 
the diode multiplexer and the multiplexed 
display driver. The control logic consists 
of a timer, a divider, and a l-of-!0 decoder. 

The A/D converter takes the analog 
voltage and drives the 80-LED display. 
Each LED-step vertically represents a 
gain in amplitude of 3 dB. The horizontal 
axis of the LED matrix represents fre- 
quency When a signal in any frequency 
range drives the device higher than the 2 1 - > 
dB range, the overscale LED lights. ^ 
When that happens, simply use the level f 
control to bring the signal back into the i 
range of the analyzer SS 
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A diagnostic sweep signal, which is 
used to calibrate the equalizer, is con- 
trolled by the clock and the divider. A 555 
timer is used as an oscillator, which is 
filtered to obtain frequencies for testing at 
all 10 octaves. The generated signals are 
mixed together, filtered, and then sent to 
the oscillator output. That output can be 
fed to speakers (via the stereo system) and 
picked up by a microphone in order to 
calibrate the equalizer. That diagnostic 
signal can also be chosen as an input by 
the front-panel mode switch. That lets you 
view the response of the analyzer as all the 
frequencies are swept. 

How the circuit works 

Figure 2 is the schematic of the ana- 
lyzer. As you can see there, a three-posi- 
tion rotary switch, SI, selects the 
appropriate input. The line input is con- 
figured to allow either separate right- and 
left-channel inputs or a balanced input. In 
other words, the input can be the right 
channel and ground, the left channel and 
ground, or the right plus left for balanced 
line in. In either case, the input signal 
aoes into a line buffer or mixing amplifier 
made up of Rl 1-R15, C6, C7, and ICl-fc. 

A microphone input is also included for 
low-impedance dynamic microphones. 
Since the output of a dynamic micro- 
phone is at a very low level, the signal 
must be prcamplified. The microphone 
preamp section is made up of R2, R3, R8, 
R9, C2, C56, ICl-c, and ICl-d. If you 
want to use a condenser microphone, then 
you'll have to add Rl, R4, R5 and CI, as 
shown in the dashed box in Fig. 2. 

The 100K front-panel level control, 
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FIG. 1— AUDIO ANALYZER BLOCK DIAGRAM. The diagnostic output can also be used as an input to 
the analyzer for calibration purposes. 



Rl 13 , sets the input level for the input 
driver stage (which consists of R16, RI8, 
R19, CI 3, and IC4-a.) That stage supplies 
a low-impedance signal source for the 
analog filters. Each basic filter has the 
same configuration, but the frequency is 
selected by the value of the capacitors. 
Figure 3 shows the basic filter, while Table 
I gives the values of C and corresponding 
filter frequencies. 

The rectifier filters and the diode multi- 
plex network are identical for all frequen- 
cies. The output of the analog filter op- 
amp is rectified by a small-signal diode in 
series with a 10K resistor and a 1-p.F ca- 
pacitor connected to the negative supply. 
For the 30-Hz frequency, for example, the 
rectifier filter is D5, R52, and C14. The 
diode multiplexer buffer amp IC4-b is 
driven by the diode networks and consists 
ofR17,R20, R2I,andlC4-b. 

The control logic determines which fre- 
quency's signal is presented to the multi- 
plexer buffer amp. The 555 tinier, IC8, is 
controlled by R74, R75, and C44 to oper- 
ate as a 16-kHz oscillator, triggered and 
reset on the trailing edge of each pulse. 

The output of the 555 feeds IC5, a 4040 
I2-stage ripple -carry binary counter. As 
the counter counts up, resets and repeats, 
the output pin 1 is fed back through R80 
and C3 to the frequency-modulating pin 5 
of IC8. That causes the oscillator's output 
to warble up and down about 1/2 octave. 
The output pins of IC5 (pins 2,3, 4, and 
13) are fed to IC6, a 74C42 BCD-to-deci- 
mal decoder. The 74C42 converts the sig- 
nal at its A, B, C, and D inputs to a logic 
zero on the appropriate output from 0-9, 

Those outputs are connected both to the 
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diode multiplexer and the display multi- 
plexing network. As the 74C42 counts 
from 0-9 it enables each of the frequencies 
in turn to feed through the multiplexer 
buffer amp, thereby presenting each oc- 
tave's analog voltage to IC7, an A/D con- 
verter. Resistors R77 and R78 form a 
voltage divider to provide IC7 with a refer- 
ence voltage; the IC senses the analog 
voltage input and fires the output LED 
corresponding to that voltage. Each out- 
put corresponds to a 3 dB step in a 21 dB 
range. 

At the same iime. the 74C42 enables 
the particular octave to be sensed by the 
A/D, it also enables the display driver for 
that frequency. The multiplexed display 
driver consists of PNP transistors 
Q2-Q11, which are biased by R8I-R90. 

Overscale is indicated by Ql, R76, and 
D36. The base of Ql is enabled by the 
4040 (IC5), and the collector is connected 
to the output of the A/D converter corre- 
sponding to the highest analog level. 
When that output is activated the tran- 
sistor is forward biased and turns on D36. 
the overscale LED. 

The diagnostic sweep signal is gener- 
ated and controlled by the logic circuitry 
as well. Ten oscillator filters are formed 
by R91-R110 and C26, C29, C32, C35, 
C38, C41, C45, C48, C51, C54. Those 
filters convert the squarewave outputs of 
IC5 to ramp waves. Table 1 shows the 
relationship between filter capacitance 
and frequency. 

The 555 timer fires and pulses a signal 
to the first filter then, as the counter 
counts, the 16 kHz is divided down to 
produce a center oscillating frequency for 
all the octaves. The resulting signals are 
presented to the mixing amp formed by 
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R2 
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FREQUENCY 


CAPACITANCE 


31.5 Hz 


.047 M F 


62 Hz 


Ml M F 


125 Hz 


,01 „F 


250 Hz 


.0056 uF 


500 Hz 


.0022 „F 


1000 Hz 


.0015 „F 


2000 Hz 


680 pF 


4000 Hz 


330 pF 


8000 Hz 


160 pF 


16000 Hz 


82 pF 



FIG. 3— THE BASIC ANALOG FILTER configura- 
tion is the same for all frequencies. However, the 
values of the capacitors change as shown in the 
table. 



RIO, R112, C12. and ICl-a, and then to 
the output terminals and the input-select 
switch. Since the lop -octave frequency is 
being warbled, all the octave frequencies 
warble, giving a diagnostic signal with 
energy across the audio band from 25 Hz 
to 19 kHz. 

The 1081 uses a standard ± 15 volt 
supply. A 22-volt, 50-mA center-tapped 
transformer is used to step down the line 
voltage to a useable value that is rectified 
by DI-D4, and filtered by C8-C11 along 
with R6 and R7. 

Building the audio analyzer 

The foil pattern for the "'component" 
side of the circuit board is shown in Fig. 4. 
The "solder" side is shown in Fig. 5. It is 
not entirely correct to call one side the 
solder side and the other the circuit side 
because each side has components sol- 
dered to it. The display LED's are 
mounted on the "solder" side. 

Since the parts count is high and parts 
are very close together be very careful not 
to cause solder bridges, It also helps to 
install the lower-profile parts first to be 
sure the larger parts are not damaged by 
trying to solder around them. However, at 
this time, do not install R91, R93, R95, 
R97. R99, R101, R103, R105 and R109. 
You can put them in position, but do not 
solder them. We will return to those de- 
vices when we calibrate the unit. 

We should remind you that the 74C42 
and 4040 (IC6 and IC5) are CMOS de- 
vices. Because CMOS devices can be 
easily damaged by static discharges, they 
must be handled with proper care. 

A parts-placement diagram for the au- 
dio-analyzer circuit board is shown in Fig. 



6. Note that the LED's are mounted on the 
"solder" side of the circuit board so that 
they'll be seen from the front of the cab- 
inet. As with any diodes, be sure to install 
them in the proper direction. 
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Note that you'll be installing some off- 
board jacks such as the line and micro- 
phone inputs and the oscillator output. Be 
sure that the wires you mount in the cir- 
cuit-board holes are long enough! 
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FIG. 4— the COMPONENT SIDE of the analyzer 
circuit board is shown here half-sized. 



FIG. 5— THE SOLDER SIDE of the analyzer cir- 
cuit board is shown here half-sized. 



46 



PARTS LIST 

All resistors are W watt, 5% carbon-film 
types unless otherwise indicated. 

R1— 3300 ohms (Optional) 

R2, R3, R73— 4700 ohms 

R4— 2200 ohms (Optional) 

R5— 1000 ohms (Optional) 

R6— 10 ohms, V6 watt, 5% 

R7— 100 ohms, Vi watt, 5% 

R8-R1 7— 100,000 ohms 

R18— 390.000 ohms 

R19-R21— one megohm 

R22-R31 — 20,000 ohms 

R32-R51— 680.000 ohms 

R52-R62. R81-R90— 10,000 ohms 

R63-R72. R75-^t7.000 ohms 

R74— 39,000 ohms 

R76, R77— 270 ohms 

R78— 2200 ohms 

R79— 220 ohms 

R80— 6800 ohms 

R91, R93, R95, R97, R99, R101. R103. 
R105, R109— Put in 470.000-ohm units 
but do not solder them! These are cal- 
ibrating resistors. See the text for de- 
tails. 

R92, R94. R96, R98, R100, R102, R104, 
R106, R108, R110— 470,000 ohms 

R1 07— 330,000 ohms 

R11 1—5.8 megohms 

R112— 1000 ohms 

R113 — 100,000 ohms, linear potentiome- 
ter 

Capacitors 

C1 — 22u.F, optional 

C2. C3— 10(iF 

C4, C5, C12-C23, C56— VR 50 volts, 

electrolytic 
C6, C7 — 39 pF, ceramic disc 
C8-C1 1—470 jiF, 35 volts, electrolytic 
C24. C25, C26— O.047 p.F, Mylar 
C27, C28, C29— 0.022 fiF. Mylar 
C30. C31, C32— 0.01 jiF, Mylar 
C33, C34, C35— 0.0056 j±F, Mylar 
C36, C37. C38— 0.0027 jxF, Mylar 
C39, C40, C41— 0.0015 |iR Mylar 
C42, C43. C44, C45— 680 pF, ceramic 

disc 
C46. C47, C48— 330 pF, ceramic disc 
C49, C50, C51— 180 pF. ceramic disc 
C52, C53, C54 — 82 pF ceramic disc 
C55 — 0.1 (aF ceramic disc 

Semiconductors 

IC1-IC4 — H-A4136 quad op-amp (Fair- 
child, or Exar XR4136) 
IC5 — 4040 ripple-carry binary counter 
IC6— 74C42— 4- to 10-line decoder 
IC7 — 3915 dot bar display driver 
IC8— 555 timer 
Q1-Q11— TIS93 (ECG159) 
D1-D4— 1N4004 
D5-D35— 1N914 
D36-D1 16— miniature red LEO 

Other components: 

S1 — 2 pole, 3 position rotary switch 
T1— transformer. 22 volts, 50 mA center- 
tapped 

The following are available from COTA, 
3314 H Street, Vancouver, WA 98663 
(206) 693-3834: Circuit board and 28 
page manual, S38.50. All orders should 
add S4.50 shipping and handling. 
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The front -panel components, such as 
the mode switch and level potentiometer 
also have to be wired. All the details are 
shown in the parts-placement diagram of 
Fig. 6. The same is true for the connec- 
tions to switch SI, 



The circuit board bolts onto a chassis 
using the same type of bolts that hold the 
faceplate on a standard 3Vi' x 19" rack 
mount chassis. Since everything but the 
select switch and level control are circuit- 
cont timed on page 93 
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for the cellular industry were issued. In 
1983, the first commercial cellular system 
started opera lion. 

The cellular telephone system 

To understand how cellular telephone 
works, it is necessary to discard some 
long-held ideas about mobile telephone. 
In conventional mobile telephone sys- 
tems, a single central base-station is used 
to transmit a powerful signal over an area 
of up to 50 miles (see Fig, 1). In that 
system, only a single conversation may be 
held over a given frequency or channel in 
the service area. 

In cellular systems, several low-power 
transmitters, with their associated re- 
ceivers, are scattered about an area. Each 
transmitter operates at a power level suffi- 
cient only to cover a small area, called a 
cell (hence the name). If cells are suffi- 
ciently far apart, they can simultaneously 
use the same set of frequencies. (To en- 
sure proper separation, adjacent cells are 
assigned different sets of frequencies.) 
Thus, where only one conversation could 
occur at a time over a given frequency in a 
service area, now hundreds could take 
place over the same coverage area. 

Also, instead of using fairly high- 
powered mobile units — 25 watts or 
more — to carry on conversations, each 
cellular mobile unit is lower powered 
ranging from 0.6 to 3 watts. In addition, 
the cellular system makes handheld porta- 
ble phones both practical and possible. 

Finally, the last notion that must be 
discarded about traditional mobile-phone 
systems is a low number of users. In tradi- 
tional VHF-based radiotelephone sys- 
tems, due to the low number of 
conversations [hat are possible at a time, 
the saturation level for the system is about 
1 ,200 mobile units. That means that there 
are few people who can actually use the 
mobile phone system, and there is usually 
a long waiting list in any urban area. With 
cellular telephone, though, as many as 
100,000 can make use of the system. 

A Ceil Is Born 

Central to the cellular radiotelephone 
system is the concept of a cell. That is the 
service area of one transmitter/receiver 
and it is just one part of a larger network. 
As shown in Fig. 2, at the center of the cell 
is the cell sire, which consists of a low- 
power transmitter, a receiver, and an elec- 
tronic switching center that links the cell 
to the rest of the cellular system. Each of 
those cell sites, in turn, is linked to a 
Mobile 7'elephone Switching Office 
(MTSO), which is the ultimate arbiter of 
theentire cellular network. The MTSO, in 
turn, links the cellular system with the 
wire telephone system run by the local 
phone company. 

The electronics that makes the cellular 
system possible is located at the cell site. 
In addition to the transceiver (trarismitter- 




EACH CAR REQUIRES 
A SEPARATE CHANNEL 

FIG. 1— CONVENTIONAL MOBILE TELEPHONE SERVICE uses one central base station to transmit a 
powerful signal over an area of up to SO miles in diameter. Only one two-way conversation at a time can 
be held over a given channel In the coverage area and the number of channels is limited. 
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^*— OFFICE 




FIG. 2— CELLULAR MOBILE TELEPHONE SERVICE is provided through a system that is composed of 
three major elements: cell sites, a mobile telephone switching office (MTSO), and dedicated Intercon- 
necting circuits. In the cellular system, the coverage area is divided into small areas called cells, hence 
the name. 



receiver) needed for the cellular system, 
at each site is a sophisticated computer 
system that not only controls the trans- 
ceiver, but also the mobile units — in con- 
junction with the mobile unit's internal 
microprocessor and circuitry — as well as 
the local switching operation to the 
MTSO. 

For the cellular system to work, when a 
car moves from cell to cell, there must be 
an orderly transition; communications 
must be transferred cleanly from cell to 
cell, and the mobile unit must only com- 
municate via one cell site at a time. To 
achieve that aim, each cell site is assigned 
a set-up channel, which only handles data 
signals, in addition to a given number of 
voice channels. The set-up channel, 
which is used by all of the mobile units in 



the cell, is used to initiate calls and assign 
a user to a voice channel . The receiver in a 
subscriber's mobile unit scans all of the 
set-up channels in a system and selects the 
one that is the strongest. Communications 
then commence via that cell site and only 
that cell site. 

Transitions between cell sites (see Fig. 
3) are handled by the cell site electronics. 
The mobile unit monitors the voice chan- 
nel for a "hand-off" signal. That signal is 
sent by the cell site when the signal 
strength at the cell site drops below a 
certain level and it has been determined 
that another cell site is receiving a stron- 
ger signal (each cell site has a scanning 
receiver for that purpose). The hand -off 
signal instructs the mobile unit to change 
frequencies. During the change, the audio 
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FIG. 3— CELLULAR HAND-OFF occurs as a car 
moves from cell to cell. During the transfer, 
which Is coordinated by equipment in trie MTSO. 
the user sees no apparent change In transmis- 
sion quality. 



is muted for 150 to 400 milliseconds; such 
a time interval is not perceptible to the 
user. Once the mobile unit exchanges 
handshaking signals with the new cell 
site, communications resume on the new 
frequencies. 

A closer look 

Let's look more closely at the cellular 
radiotelephone system to see how all the 
electronics and computers do their tasks. 
And what better way to look at the system 
than walking through a typical call? 

To initiate a call, all a mobile user has 
to do is lift the handset of his radi- 
otelephone and dial the number he wants. 
At that time, the microprocessor-con- 
trolled unit sends a brief burst of digital 
information to the transceiver, alerting the 
cell site that the user wants to make a call 
and that it is present in the site's coverage 
area. 

Next, the cell site equipment sends a 
digital signal back to the mobile unit tell- 
ing it to standby while it is assigned a 
frequency pair from the frequency allot- 
ment assigned to the central site. (Cellular 
phones operate in the full-duplex mode, 
which means that both the caller and per- 
son called can hear and talk at the same 
time. To do that, discrete frequencies are 
used for transmission and reception. The 
typical frequency separation between 
transmit and receive is 45 MHz. Spacing 
between channels is 30 kHz and there are 
666 duplex channels in all.) 

Continuous contact 

One of the interesting capabilities of 
the cellular radiotelephone system is its 
ability to provide continuous coverage 
across a large geographic expanse. 

In order to do that as a mobile station 
moves from one area to another, the entire 
cellular system must know the exact loca- 
tion of that mobile system and it must be 
ready to enable a hand-off of that mobile 
between cell sites — all without the user 
being aware of it. 

To do that requires some interesting 
computerized gyrations. Look at a cell 
site tower, such as the one used in the 
Motorola system and shown in Fig. 4, and 
you will see something interesting — the 
transmit and receive antennas are located 




DECEIVING ANTENNA 
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FIG. 4 — A TYPICAL TOWER LAYOUT is shown in a. Note that the transmitting and receiving antennas 
are located at different parts of the tower. The arrangement of the receiving antennas, as seen from the 
top of the tower, is shown In b. 



on different parts of the tower. In a typical 
installation, such as the ones used in 
Motorola systems , there are six 60-degree 
directional receiving antennas spaced 
around the tower, each with a gain of 
about 17 dB (see Fig4-£»). Diversity recep- 
tion techniques are used. In diversity re- 
ception, signal strengths at the antennas 
are monitored, with the one receiving the 
strongest signal being used for the com- 
munications. Computers handle the task 
of analyzing the signal strengths and mak- 
ing the antenna selection. 

The receiving antennas and computer 
equipment also team up to handle another 
task — determining the position of each 
communicating mobile unit in the cell. To 
do that, the computer samples the re- 
ceived signal strength at each antenna, 
and uses a special direct ion- finding al- 
gorithm to determine the exact location of 
the mobile unit. 

Monitoring continuously, that informa- 
tion is constantly updated and is fed back 
to the master computer at the MTSO. The 
computer at the MTSO is the arbiter that 
takes the information on the location of 
the mobile unit and if the signal strength 
falls below a certain level — about 17 dB 
(carrier-to-interference-and-noise) — the 
MTSO decides its time for a hand-off 
between cells. 

While all of that is going on, the com- 
puter in the MTSO is also polling nearby 
cell sites, asking them which one is re- 
ceiving the mobile unit the strongest. The 
cell sites, in turn, look for the signal and 
reply. Using the information received 
from the cell sites, the MTSO orders the 



call to be switched to the most appropriate 
cell. At the same time, the mobile unit 
switches frequencies to a pair that is avaiL 
able in the new cell site. The frequency 
pair in the old cell site is then freed. 

Monitoring the received signal strength 
is not only important in determining the 
location of the mobile unit, but it is also 
important in keeping the power levels 
within the cellular system down. Signal 
strength is monitored by the cell site, and 
when it exceeds a certain level, the cell 
site orders the mobile unit to cut back on 
the output power. Thus, the potential for 
interference is very small. 

Cost 

At the moment, cellular service isn't 
inexpensive. Most units are selling in the 
$2000-33000 range, though prices for 
equipment will likely drop as more and 
more units come on the market. As you 
might expect at that price, most cellular 
telephones are loaded with bells and 
whistles. Multi-phone-number memo- 
ries, last number redial, digital readouts, 
horn alert (used to alert the user to a call 
while he is out of the car), and LED status 
lights used to indicate such things as no 
service in a particular area are all found on 
typical cellular phones. As to monthly 
charges, including access charges and 
time on the system, those are currently 
averaging out at about $150. 

Overall, cellular radio is an exciting 
concept whose time has come. It prom- 
ises truly portable telecommunications, 
which will keep anyone in touch wherever 
they go. R-E 
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UV7//7 this oscilloscope upgrade, you can 
stabilize your display of video signals and see what they really look like. 



IF YOU VE EVER WORKED WITH TELEVt- 

sions or video recorders, you know how 
difficult it can be to trigger an os- 
cilloscope to provide a really stable dis- 
play — especially if you want to examine 
one line of video. And what's even more 
frustrating is that when you do finally 
obtain a good display, the part of the wave- 
form you want to examine seems to be just 
beyond reach. It seems that no combina- 
tion of position control, sweep rate, and 
expansion will get you just where you 
want to be. 

If you own a triggered-sweep os- 
cilloscope, there is a solution! We'll show 
you how to add a video-sync separator and 
delayed-trigger capability to your os- 
cilloscope. With your upgraded os- 
cilloscope, you'll really get to see those 



video signals. 

The circuit can be broken down into 
four major sections: 

• Input buffer/amplifier and video clamp 
circuit. 

• Video-sync separator. 

• Digital vertical-pulse separator. 

• Trigger-delay section. 

The block diagram of Fig. 1 shows the 
various sections of the circuit and how 
they relate to each other. The basic con- 
cept of the circuit is to extract the vertical- 
sync pulse from the video signal and use it 
to trigger a scope. However, the trigger 
pulse is not applied directly to the scope. 
Instead, it is first delayed by a user- ad- 
justable period of time. 

Since the scope will not begin its trace 
until it is triggered at the end of the delay 



time , and since we have control over the 
length of the delay after the trigger event 
(which is a vertical-sync pulse), we can 
examine any part of the waveform that 
occurs after that event in great detail. 

A useful feature of this upgrade is a 
clamped video output. The clamp circuit 
forces the tips of all the sync pulses to line 
up at the same DC level. So even as the 
brightness of the scene changes and the 
average video- voltage level changes, the 
displayed waveform will remain on exact- 
ly the same baseline, making amplitude 
measurements much easier. 



A look at the circuit ^ 

The schematic of the sync-separator p 

circuit is shown in Fig. 2. We'll start our <g 

description of the circuit at J 1 , the video gS 



51 




What can you do 

Just aboul 



CIE can show you how. 

Computer technology. Satellite communications. 
Cable television. Cellular radio. Digital electronics. 
Robotics. Just a few of the hottest career areas 
in electronics. The ones everybody is talking 
about. The ones that are changing the way we 
live, the way we do business, the way we enter- 
tain ourselves. The best way to start a career in 
any of them? By learning the basic electronics 
theory and principles of how they work from CIE. 

Join a leader. 

Leading the world in specialized electronics train- 
ing, CIE is the largest school of its kind with over 
25,000 students at home and abroad. And with 
over 50 years of experience teaching electronics 
to thousands of men and women through proven 



methods of independent study without class 
room sessions. 



Learn as much as you want, 
when you want. 

Whether you're interested in learning new skills 
or upgrading old ones, earning a diploma or an 
A.A.S. degree, CIE can match your needs with 
courses and programs that let you start where 
you want, go as far as you want from a basic 
beginner course all the way to CIE's Associate 
in Applied Science Degree in Electronics - a 
comprehensive program that prepares you for 
advanced electronics careers. 

Custom training 
equipment helps you learn. 

CIE believes in the importance of learning by 




with electronics? 
anything. 

! 



doing. So most of our courses include special- 
ized training laboratories keyed to specific less- 
Ions for practical experience through teaching 
experiments. Our CIE Microprocessor , for 
example, comes fully assembled and ready to 
use to teach you how a computer CPU works 
through a series of experiments you perform 
on your own. 
Are you ready? 

If youre ready to do something now about your 
future, there's no waiting to enroll with CIE, Get 
all the information you need to enroll simply by 
calling us toll-free at 1-800-321-2155 (in Ohio, 
1-800-362-2105). Or mail in the handy reply 
coupon or card to Cleveland Institute of 
Electronics, 1776 East 17th Street, Cleveland, 
Ohio 441 14. 



World Headquarters 



Cleveland Institute of Electronics, Inc. 

1776 East 17th Strefst • Cleveland. Ohio 44114 

TJ Please send me your CIE Off-Campus Studies Catalog, 
including details about the Associate Degree program. 
I understand there is no cost for the catalog and a CIE 
representative may call, but there is no obligation. 



Print Name_ 

Address 

City_ 



. State- 



Apt. No.. 
_Zip_ 



-Area Code/ Phone No. . 



_/. 



Age 

Check box for G.!. Bill bulletin on Educational Benefits 
□ Veteran [_\ Active Duty 

MAIL TODAY! 



YY 



ji 

VIDEO IN 



<s> 



KJ< 



BUFFER 

PHASE 

SPLITTER 



PDS 



NEG 



S1 



KA^ 



CLAMP 



BUFFER 



J2 

CIM Ped , 



VIDEO OUT 



"f 



rr~ ± 



SYNC 
SEPARATOR 



COMPOSITE 
SYNC 



VERTICAL 

PULSE 

SEPARATOR 



VERTICAL 
SYNC 



DELAY 
ONE SHOT 



4^ 



TRIGGER 
ONE SHOT 



J3 

TRIGGER 

OUT 



-®> 



OELAYTIME 

FIG. 1— THIS BLOCK DIAGRAM shows the main sections of the oscilloscope upgrade. The circuit 
extracts the vertical-sync pulses from a video signal arid then delays it's application to the external- 
trigger input of the scope. Note that a clamped-video output Is also available. 



input. Diodes Dl and D2 provide over- 
voltage protection for the gate of QI, 
which is a simple phase splitter. The split- 
ter — which can provide either a normal or 
inverted version of the input signal — is 
necessary because the video-clamp and 
sync-separator sections that follow must 
always see a video signal with its sync 
pulses going negative. Switch SI is used 
to select the appropriate polarity and send 
the signal on to the video clamp. 

The clamp is made up of C2, D3, D4. 
R4, Rll, and RI2. Capacitor C2 couples 
the video signal into the clamp circuit. 
When the video voltage goes negative dur- 
ing sync-pulse time, diode D3 is forward 
biased, and C2 quickly charges up to the 
peak value of the signal. As the signal 
swings positive, diode D3 is reverse bi- 
ased and C2 must discharge through Rl I 
and R12. The discharge current produces 
a positive bias, voltage across R12 which 
is directly proportional to the peak voltage 
of the waveform. 
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FIG. 2— SCHEMATIC OF THE SYNC SEPARATOR. The "heart" of the circuit Is made up of IC2-IC5, The 
composite-sync output of IC2 Is fed to IC3, a dual flip-flop, which outputs vertical-sync pulses. Those 
pulses are then delayed by IC4 and sent to ICS, which Is configured as a one-shot, The output pulse of 
IC5, which is 100 microseconds, is sent to the scope's trigger circuit. 
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The C2-R12 time constant is quite long 
(. I second) with respect to one horizontal 
time period. Because of that, the bias volt- 
age remains essentially constant for the 
full period of the line. The effect of the 
bias is to force all of the sync pulse-tips to 
line up at the same level. Resistor R4 and 
diode D4 provide a H-O.G-volt reference 
level for D3, which prevents the clamped 
signal from going below ground potential. 

Transistor Q2 and Q3 form a wideband 
high -input- impedance buffer/amplifier 
that couples the clamped video output to 
the oscilloscope's vertical -input channel. 

As we go through the discussion of the 
rest of the circuit, you'll find it helpful to 
study the limine diagrams of Figs. 3 and 
4. 

IC2 is a straightforward differential 
comparator that separates the syne pulses 
from the video information. The bias volt- 
age on pin 2, the non- inverting input of 
IC2. is set by trimmer potentiometer R9. 
With the bias voltage properly set. the 
output (pin 7) will switch or change state 
only during the sync-pulse lime, effec- 
tively stripping off the video and leaving 
only composite-sync signals, as shown in 
Fig. 3. 

From IC2, the composite sync goes to 
IC3-a and lC3-b, both halves of a dual D- 
type CMOS flip-flop. That circuit sepa- 
rates the vertical -sync pulses from the 
horizontal by detecting the duty cycle 
change that occurs during the vertical- 
sync pulse time. Since IC2 is set up as an 
inverting comparator, the composite-sync 
pulses at its output are now posit ive- 
going. The rising edge of each horizontal- 
sync pulse clocks the input (pin 11) of 
IC3-a. Since the d input is tied to a high 
logic-level, those rising edges clock a 
high level into the y output and a low 
logic-level into the q output. When the y 
output goes high, capacitor C4 begins 
charging up through R15. Diode D12 is 
reverse biased at this time and has no 
effect. 

After about 10 microseconds, the volt- 
age across C4, and thus the voltage at pin 
lfl ( reset) will be high enough to reset the 
flip-flop, forcing the q output low again. 
That allows C4 to discharge rapidly 
through D12, bringing the sequence to an 
end. The result is that IC3-a is actually a 
one-shot with a period of approximately 
10 microseconds—about twice as long as 
a standard horizontal-sync pulse. 

The y output of IC3-a drives the clock 
input of IC3-b. That means that the rising 
edge seen at the clock input corresponds 
to the end of the 10-microsecond time 
period. Note that the d input of [C3-b is 
not tied high. Instead, it is connected to 
the composite-sync output of 1C2. As a 
result, whenever lC3-a is triggered by the 
horizontal-sync pulses, the d input of 
lC3-b will be low when the rising edge 
occurs at its clock input. Since the d input 
of lC3-b is low when the clock pulse oc- 
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FIG. 3 — THIS TIMING DIAGRAM shows how signals at various parts of the circuit are related. It should 
help you to follow the schematic and understand the operation of the circuit. 
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FIG. 4 — TIMING DIAGRAM shows the relationship of vertical pulses to the delay and trigger output. 
The dotted lines indicated the range of delay that is available. 



curs, no change takes place at the y 
output. 

The duty cycle of a vertical-sync pulse 
is much wider than that of the horizontal 
pulses. Therefore, when a vertical-sync 
pulse triggers IC3-a, the d input of lC3-b 
will still be high at the end of the 10- 
microsecond period. Since the d input is 
at a high logic-level when the clock pulse 
occurs, o of IC3b will go low. The y 
output will stay low as long as the duty 
cycle seen at the d input is longer than that 
of a horizontal-sync pulse. 

So, at the y output of lC3-b we will see 
a negative-going pulse that corresponds to 
vertical sync. The falling edge of that 
pulse is differentiated by C6 and R17 and 
is used to trigger the delay one-shot, 1C4. 
With the delay potentiometer R22 at 
minimum resistance, IC4 has a time 
period of 16.5 milliseconds — just about 
the same length of time as one complete 
field. With R22 at maximum resistance, 
the time period is 40 milliseconds, which 
is equivalent to approximately 2Vi fields. 

At the end of IC4's time period, wher- 
ever it might be set, the output at pin 3 
goes low. This edge is differentiated by 
CIO and R19 and used to trigger the last 
one-shot: 1C5 . The period of that mono- 
stable is fixed at 100 microseconds. The 
pulse is routed to J 3 and used to trigger the 
external trigger input of the os- 
cilloscope. 



Resistor R16 and capacitor C5 help re- 
duce jitter on long delays. A slightly de- 
layed version of the delay one- shot's 
output is applied to the reset input (pin 4) 
of IC3-b. That guarantees that no spurious 
pulses will appear at its output until well 
after the delay period. 

A minimum time delay of 16,5 millise- 
conds is used to ensure that the scope is 
not triggered on consecutive fields . If that 
were allowed to happen, the display 
would show the even and odd fields super- 
imposed on one another. 

Building the sync separator 

The sync separator/trigger delay can be 
built as a free-standing, self-contained 
unit. Of course, you also have the option 
of installing the circuit inside an os- 
cilloscope. The layout of the circuit is not 
critical, and if you're careful, you can 
build it on perforated construction board 
and use point-to-point wiring. Using a 
printed-circuit board is a better way to go, 
however. A foil pattern for a single-sided 
board is shown in Fig. 5. (See the Parts 
List for information on availability of a 
pre-etched and drilled board.) 

Figure 6 shows a parts-placement di- 
agram, including both on- board and off- > 
board components. Figure 7 shows a pho- Ig 
tograph of the author's prototype that can F 
be used as a guide. As indicated in the £ 

|. i CO 

parts-placement diagram, be sure to con- ^ 
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FIG. 5— THE SINGLE-SIDED BOARD Is small enough to fit Inside many oscilloscopes. 
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nect a wire from the board s ground to one 
of the transformer's mounting screws. 
Don't forget to install the 5 jumper wires 
on the PC board. 

Be careful when installing IC3. It is a 
CMOS type and is therefore static-sen- 
sitive. Note that it's also oriented opposite 
to that of all the others. 

The case lead of transistors Ql and Q2 
should be cut off prior to their installa- 



tion. The proper lead is pointed out in the 
parts-placement diagram. 

Checkout and setup 

After the unit is assembled, apply 
power and check the power-supply volt- 
age. If that's correct, proceed by con- 
necting a source of video to the input. An 
ideal source is the video output of a VCR. 
If you don't have a VCR or other video 



Resistors, Vi-watt, 5% unless other- 
wise noted 
R1, R12, R13— 1 megohm 
R2. R3. R5, R7. R11— 1000 ohms 
R4, R8.R1 4^4700 ohms 
R6— 220 ohms 

R9, R21— 10,000 ohms, trimmer potenti- 
ometer 
RIO, R17, R19, R20— 10,000 Ohms 
R15— 2000 ohms 
Rl 6— 20,000 ohms 

R22— 100.000 ohms, ten-turn potentiom- 
eter 
Capacitors 

C1. C2. C7, C11— 0.1 u.F, ceramic disc 
C3— 470 u,F. 35 volts, electrolytic 
C4 — 0.0047 jj,F, 10%. polyester film 
C5 — 0.1 U.F, 10%. polyester film 
C6. C8, C10. C1 2— C.001 u.F, 10%. poly- 
ester film 
C9— 0.22 U.F, 10%, polyester film 
C13— 0.01 u.F, 10%, polyester film 
Semiconductors 
IC1— 7815 15-volt regulator 
IC2— LM311 comparator 
"1C3— 4013 dual D-type flip-flop 
IC4. IC5— 555 timer 
Q1, Q2— 2N3823 
Q3— 2N3906 
D1, D2, D5-D8— 1N4001 
D3, D4. D9-D12— 1N4148 
Other components 
F1— fuse, 'A amp 
J1-J3— Female BNC jack 
NE1— neon lamp. 110 volts 
S1— SPOT toggle switch 
S2— SPST toggle switch 
T1— 110:18 volts AC, 300 mA 
Miscellaneous: fuse holder, line cord, 
printed -circuit board, ground lug, case, 
etc. 

The following are available from Ele- 
phant Electronics, Box 41770-P, Phoe- 
nix, AZ 85080: A complete kit (DT-1) 
consisting of all items listed above, 
S49.95, The printed-circuit board is 
available separately for $12.95, Arizona 
residents must include 6% sales tax. 




FIG. 7— THE AUTHOR'S PROTOTYPE, shown 
here with its top removed, was built as a stand- 
alone unit. If you want to use a smaller box, you 
might consider using a wall-mount transformer. 



source available, then the output of your 
TV 's video detector will do nicely. Deter- 
mine whether the sync pulses are poskive- 
or negative-going and set the SYNC 
switch accordingly. Connect the 
clamped video output of the project to 
the vertical input of the oscilloscope. You 
continued on page 94 
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Are you still using your scanner's built-in antenna ? Build one of these custom antennas and pull 
in those weak signals you've been missing! 



LOREN FREBURG 

if you've recently bought a scanner/ 
monitor, you've probably become hooked 
on evesdropping. You have also probably 
come to the realization that the skimpy 
little antenna that screws into the top of 
the unit has serious limitations. Reception 
from high way- patrol mobile units may 
come and go. fire department transmis- 
sions from portable units may be inaudi- 
ble from just a few miles away. And 
sometimes you may hear only the base 
station side of a conversation in a neigh- 
boring town. 

If you've had similar experiences, an 
external antenna may be just what you 



need. Not the genera I -purpose (do-every- 
thing-half-way) type, but one designed to 
be optimum for the frequency you are 
most interested in, and yet provide good 
reception on the other frequencies! 

There are three limitations to the built- 
in antenna. First, the height is too low. 
High-frequency radio waves tend to travel 
in straight lines, so low positioning limits 
the antenna's performance. Rooftop 
mounting allows the antenna to "see" far- 
ther because the horizon is more distant. 
The higher you can get your antenna, the 
better. Second, the length of the filaments 
are arbitrarily chosen and possibly too 
short. A correctly designed antenna is of a 
particular length. If an antenna isn't made 



to that particular length then, generally 
speaking, the longer the antenna, the bet- 
ter. Built-in antennas obviously don't 
meet that criterion. A third problem with 
built-in antennas is that reflections from 
nearby objects upset performance. Any- 
thing that is electrically conductive can 
absorb radio- frequency (RF) energy and 
then re-radiate it, causing interference or 
signal drop out. Such re-radiators include 
any thing metallic from house-wiring to 
pipes, and even metal picture frames. 

A well designed outdoor antenna can 
overcome all those problems. The three 
antennas that we'll be describe, ground 
plane, extended double-Zeppelin and 
coaxial collinear, offer the best pcrfor- 
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mance, and ease of construction at a low 
cost. They all share two characteristics: 
they are vertically polarized (mobile units 
require vertical antennas) and they're om- 
nidirectional. 

There are several public service bands 
that you're probably interested in. Those 
bands are shown in Table 1 . The bands are 
divided that way because radio frequen- 
cies are widely separated between bands. 
The frequency determines the physical 
size of a particular type of antenna. Table 
2 shows the typical antenna height of each 
antenna for a given band. 

Antenna theory 

Electromagnetic radiation travels at a 
velocity of 186,000 miles per second (C) 
in free space or a vacuum, and more slow- 
ly through other substances — for exam- 
ple, about Vi the free-space velocity 
through solid polyethylene. (The velocity 
in a particular medium divided by the 
velocity in free space is termed the ve- 
locity factor.) 

That radiation travels in a wave-like 
motion; the distance between successive 
waves is defined as a wavelength. (The 
symbol for wavelength is X). Frequency is 
defined as the number of waves passing a 
given point in one second. So a wave- 
length (in miles) is equal to 186,000 miles 
per second divided by the frequency or 
number of waves per second. 

One wavelength, in miles, is expressed 
as X = 186,300/f, where X is the wave- 
length in miles and/ is the frequency in 
hertz. Likewise, wavelength can be ex- 
pressed in meters: X = 3 x 10 5 //, where k 
is the wavelength in meters and / is the 
frequency in hertz. 

Because we're working with distance 
measured in feet and frequency in mega- 
hertz (MHz), the formula can be rewritten 
as: X = 984//, where X is expressed in feet 
and /in MHz. For example, a frequency 
of 984 MHz has a wavelength of one foot. 
(As the frequency increases the wave- 
length decreases. The opposite is true as 
frequency decreases.) 

Resonance is another point that we 
should consider. Resonance is defined as a 

TABLE 1 
PUBLIC SERVICE BANDS 

Frequency 
Band Range Wavelength 

VHF-low 30-50 MHz 33 ft. - 20 ft. 
VHF-high 118-136 MHz 8 ft. -7 ft, 

148-174MHZ 6.6 ft. - 5.7 ft. 
UHF-low 410-470 MHz 
UHF-high 470-512 MHz 



2 ft 



state in which the natural response fre- 
quency of a circuit coincides with the fre- 
quency of the applied signal. In other 
words, it's a condition in which a mini- 
mum amount of energy is needed to main- 
tain current flow. That condition exists in 
an antenna when its length is exactly one- 
half wavelength (X/2) long. Only a small 
amount of additional energy is needed to 
overcome losses in the conductor. 

Let's take the analogy of a playground 
swing (a rather crude example of reso- 
nance, but it will illustrate our point). If a 
swing is pushed gently once every pass, 
its motion is sustained indefinitely with 
little additional energy. But, if the swing 
is pushed at a rate that doesn't exactly 
coincide with its movement, the smooth- 
flowing motion is interrupted. (You might 
say that it has met some resistance.) Thus, 
maximum performance is obtained when 
the antenna is at, or at least near, reso- 
nance. 

Before we leave our swing, let's consid- 
er polarization from the simplest point of 
view. Although not a strict mathematical 
explanation, the similarity gives some 
idea of its importance. A properly timed 
push, whether from the back or the side, 
will maintain motion. However, our 
swing is designed for front-to-back mo- 
tion (you might say it's polarized). Like- 
wise, an antenna is polarized. Current 
should flow along a conductor, not across 
it. 

Antenna impedance is a difficult con- 
cept to grasp because it doesn't really 
exist. It is only the mathematical quantity 
obtained by dividing the instantaneous 
voltage by the instantaneous current, 
which varies all along the antenna con- 
ductor. In a theoretical antenna in free 
space, the current at the end is zero and 
the voltage is at maximum. Thus, the im- 
pedance is seen to be infinite. 

At a point on the conductor where the 
voltage is zero and the current at max- 
imum, the impedance is zero. The impor- 
tance of antenna impedance becomes 
apparent when we attempt to transfer en- 
ergy in a antenna to a feed line and then to 
a receiver or scanner. Maximum energy 
transfer occurs when the impedances are 
matched- — ideally, a 50-ohm monitor 
connected via 50-ohm feedline to the 
point on the antenna where the impedance 
is also 50 ohms. 

That allows all energy picked up by the 
antenna to be transferred to the scanner, 
assuming there are no other losses. The 
same applies for transmitting antennas, 
except for power differences. A proper 
transmitting antenna is a proper receiving 



TABLE 2 
TYPICAL ANTENNA LENGTHS 



antenna, and visa versa. 

The radiation pattern of a transmitting 
antenna is a three-dimensional represen- 
tation of its relative efficiency in radiating 
power in different directions, as shown in 
Fig. I, (Don't be concerned with the ter- 
minology, which appears to be describing 
a transmitting, rather than a receiving, 
antenna: The functions and terminology 
are interchangeable.) 

An antenna that radiates equally well in 
all directions can be represented by a 
sphere, with the antenna being a point at 
the very center. Such an antenna, which 
exists only in theory, is called an isotropic 
radiator. 

The fundamental resonant antenna 
(one-half wavelength long) is called a di- 
pole when the feedline is connected to its 
center. Such antennas radiate energy in a 
figure-8 pattern, with a tiny hole in the 
center as shown in Fig. \-a. The dipole 
runs through that hole. 



MINIMUM 



MAXIMUM 




MAXIMUM 



MINIMUM 



DIPOLE 




Band 
VHF-low 
VHF-high 
UHF 



Ground Plane 

6 ft. + radials 

1 Vs ft. + radials 

6 inches + radials 



Extended Double-Zepp 

32 ft. 

8 ft. 

2M- ft. 



Coaxial-Collinear 
80 ft. 
20 ft. 
8ttft. 



ANTENNA 
ORIENTATION 



FIG. 1-ANTENNA RADIATION PATTERNS: a 
shows that the radiation pattern of a dipole is 
most intense at a point perpendicular to its cen- 
ter; fa compares directional patterns for the 
three antenna types. 

Rgure l-a also shows that maximum 
radiation (maximum sensitivity in receiv- 
ing antennas) is in a direction perpen- 
dicular to the orientation of the dipole. 
Moving toward the ends of the dipole, 
signal pickup is at minimum. The dipole 
is usually wired at its center because the 
theoretical impedance is 73.14 ohms, and 
that is a convenient value to match to a 
feedline. 

The gain of a particular antenna is an 
expression of the amount of energy radi- 
ated (or picked up) in the direction of the 
highest gain, and compared to a reference 
antenna. Let's use, for example, thehypo- 
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thetical isotropic antenna (which radiates 
equally well in all directions) as our refer- 
ence standard. If both the isotropic anten- 
na and a dipole each radiate all of their 
energy, the dipole will have some gain 
because its energy is concentrated in 
fewer directions. Thus, the gain of an an- 
tenna is a function of its radiation pattern. 

A high-gain antenna has a radiation 
pattern that's highly directional. Antenna 
gain is expressed in decibels {dB): dB = 
To log P A /P R , where P A is the power den- 
sity or field strength of the antenna being 
compared and P R is the field strength of 
the reference antenna. But how do we get 
a gain with our antenna if we need recep- 
tion from all directions? We don't really 
need reception from all directions, just all 
compass directions. Signals from above 
or below us are not needed, and that's the 
key to unlocking better performance. 

If the dipole antenna is positioned ver- 
tically as shown in Fig. ]-a, its radiation 
pattern wraps around it (like a coil 
wrapped around a stick) and there is 2.14 
dB gain relative to the theoretical iso- 
tropic radiator. To obtain more gain the 
pattern must be compressed, making it 
flatter and wider. One way to flatten out 
the pattern is to stack half- wave dipoles 
and connect them so that the currents are 
additive (in phase). 

Both the extended double Zeppelin and 
the coaxial-col linear antennas are varia- 
tions of the stacked-dipole technique. 
Their radiation patterns are shown in Fig. 
\-b, along with that of the dipole type. 
(Note that the ground plane antenna, 
which is our third antenna type, is simply 
a dipole that has been modified). 

Antenna design 

Until now, we've been talking only the- 
ory; but, in the real world, there are addi- 
tional considerations. The antenna diame- 
ter itself must be taken into account at the 
higher frequencies. That's because a 
"fat" antenna acts electrically as though it 
were physically longer. Thus, the antenna 
must be made shorter than theory indi- 
cates. Table 3 shows the correction factor 
that the calculated wavelength must be 
multiplied by to obtain more accurate re- 
sults. 

Another factor affecting antenna per- 
formance is the presence of the ground 
beneath an antenna, which acts like an 
"electrical mirror." The reflected RF 
reaches the antenna later than the signal 
strike the antenna directly. Those late-ar- 
riving signals are added to the first, and 
either increase or decrease antenna cur- 
rent, depending upon the length of the 
delay. 

That delay depends on the proximity of 
the antenna to reflective materials like 
nearby buildings, metal objects, bodies of 
water, and ground. All have similar reflec- 
tive properties, and their effect is a func- 
tion of their conductivity. Because of the 
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CORRECTION FOR DIAMETER OF ROD 


OR TUBING 




{ Wavelenqth \ 
Ratio ^ Antenna Diameter / 


Correction 


Factor 


50 


0.945 


70 


0.950 


100 


0.955 


200 


0.960 


400 


0.965 


1000 


0.970 


4000 


0.970 



complex and often unpredictable nature of 
reflections, they are best avoided. 

One way to minimize ground reflection 
problems is to make an artificial ground 
an integral and therefore predictable part 
of the antenna system. That's an impor- 
tant feature of the ground plane antenna. 

Design theory must be combined with 
the available materials to make an anten- 
na. The antennas described here use com- 
monly available materials, and building 
them requires a minimum amount of 
tools. The antenna elements themselves 
are made from brass brazing rods, alumi- 
num tubing, or coaxial cable. 

Brazing rods are available from weld- 
ing supply houses or someone who does 
brazing (such as auto repair or machine 
shops). Aluminum tubing can be bought 
in most hardware stores and home im- 
provement centers. Coaxial cable and 
connectors can be obtained from elec- 
tronics supply houses and the mis- 
cellaneous materials may be picked up at 
your local hardware store. 

It should be emphasized that when de- 
signing an antenna, the dimensions are 
only a starting point. Use your imagina- 
tion to combine the measurements with 
materials that you feel comfortable with 
or have on hand. Remember, materials 
can be modified. For instance, two braz- 
ing rods are easily soldered together to 
make longer elements so long as the joint 
\sfirsi wrapped with copper wire (see Fig. 
2). Likewise, two pieces of tubing may be 
telescoped if necessary. 




FIG. 2-TWO BRAZING RODS may be soldered 
together if longer elements are needed. 



Ground plane 

One of the most common communica- 
tions antennas is the ground plane. (Fig- 
ure 3 shows how dipole evolves into a 
ground plane antenna). In Fig. 3-«, we 
have the basic dipole. An artificial ground 




BASIC DIPOLE 




GROUND PLANE 
REPLACES 
LOWER ELEMENT 
6 






GROUND PLANE RADIALS 
AT45°lNCLINE 



FIG. 3-THE EVOLUTION of the ground plane 
antenna: a shows the basic dipole; in b, the 
lower half of the dipole is replaced by a ground 
plane, and c shows the ground plane bent down- 
ward at a 45' angle. 

(ground-plane) replaces the lower half of 
the dipole in Fig. 3-b and functions much 
like a reflector. Jt has about 1.8 dB less 
gain than a dipole. but often outperforms 
a dipole in spite of that. That's because it 
is less affected by reflections from the 
ground, which can cancel out antenna cur- 
rent. 

The ground plane itself is usually made 
of wire extending from the base of the 
vertical element. The ideal antenna would 
have a continuous ground, perhaps made 
from a sheet of copper. A series of wires, 
or radials, approximates that condition. 
The more radials used, the closer we ap- 
proach the ideal. 

The wires can be self-supporting if 
made from a stiff rod or tubing. The im- 
pedance of a ground plane antenna is 
about 30 ohms when the plane is fiat. By 
lowering the radials by 45° (as shown in 
Fig. 3-c) its impedance is made close to 
50 ohms, which matches available coaxial 
cable and typical scanner/monitors. Also, 
lowering the radials lowers the radiation 
pattern, which effectively increases its 
gain. 

A ground plane may be made from a 
coaxial chassis connector and wire. Fig- 
ure 4 shows how to find the correct length 
for the radials and antenna element to be 
mounted on the connector. The antenna 
element and radials are made from brass 
brazing rods, which are available in 3-foot 
lengths and in diameters from /i& to Ki 
inch. The rods are fairly rigid, yet may be 
bent as needed. They're easy to solder, j, 
certainly an advantage when elements J 
longer than 3 feet are needed. Use thinner p 
rods for extensions and thicker rods next £ 
to the coaxial connector. S 
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LENGTH ■ 




4 OR 8 RADtALS 



FIG. 4-THE GROUND PLANE antenna is built on 
a coaxial chassis connector. 



im 




FIG. 5-GROUND PLANE antenna-base; brazing 
rods torm the artificial ground and antenna ele- 
ment. 
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FIG. 6-THE GROUND PLANE antenna's con- 
necting cable is run through the center of the 
tubing. 

The vertical element should be A/4 
long. Cut the rod about Vi inch longer 
initially, and do the final cut after solder- 
ing to the chassis connector. Note thai the 
ground-plane radials are each 5% longer 
than X/4. That length includes the dis- 
tance contributed by the base. Again, the 
final cuttina is done after installation. 



Don't forget to correct the lengths of the 
various elements for the diameter of mate- 
rial you're using. 

Figure 5 shows how the radials and ele- 
ment are connected. It is best to use eight 
radials as shown. Four radials will work 
but not as well. Bend them downward 45° 
and space evenly around the fitting. Sol- 
der the vertical element to the center pin 
of the fitting. 

Now prepare the mast by making four 
Vfc inch lengthwise cuts in a piece of 
tubing. The inside diameter of the tubing 
should be close to the diameter of the plug 
(about Vj inch). The plug will be held in 
the end of the tubing . Connect the plug to 
the cable and insert the assembly in the slit 
end of the tubing, as shown in Fig. 6. 
Then secure the assembly in place with a 
hose clamp. 

The antenna may now be screwed onto 
the plug and moved to its final location. 
The ground plane is easily self-supporting 
when designed for the VHP (high) and 
UHF bands. However, when the lengths 
of the elements are 6 feet, as with the VHF 
low band, a little wind can really whip 
those rods around. 

That problem is easily solved by adding 
a little bracing. The radials may be sup- 
ported by 1 x I inch piece wood or light- 
weight tubing. Support is not needed all 
the way to the ends, about half to a third of 
the length should do. The vertical element 
must be braced with non-conductive ma- 
terial like a wooden dowel, 1-inch square 
piece of wood, plastic PVC tubing or sim- 
ilar material . 

Extended double-Zeppelin 

The extended double-Zeppelin antenna 
is a frequently- used modification of the 
design originally used in World War II 
Zeppelins, which is where the antenna got 
its name. The Zeppelin, or Zepp antenna 
is a resonant, end-fed antenna with a two- 
wire transmission line. The design pre- 
sented here has an antenna element con- 
nected to each conductor, hence the name 
double -Zepp. 

In the double-Zepp design, three half- 
wavelength sections are connected end to 
end. as shown in Fig. 7. The induced 
currents in the two outside elements How 
toward the center conductor. Any induced 
current in each of the center \/4 sections 
(phase-reversing stub) How in opposite di- 
rections relative to each other, so their 
sum is zero. 

That means that resulting current in the 
center section will be due only to the cur- 
rent induced in the antenna itself. When 
the antenna elements are close together, as 
shown in Fig. 7-a, those elements inter- 
act, reducing the total current flow and the 
gain of the antenna. 

That problem is overcome by wider 
spacing (see Fig. 1-b). Of course, the ele- 
ment is now longer than a halt- wave- 
length. That means that part of the current 
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FIG. 7-THE EVOLUTION of the extended doubte- 
Zeppelin antenna. In each case, the total length 
Is equal to 1.5 X. 

is out of phase, which reduces the total 
current and gain. When the spacing be- 
tween the ends of each element is 0.28 of 
a wavelength, the increased gain, due to 
wider spacing, more than makes up for 
the lower gain caused by the short, out-of- 
phase sections. So the gain of the antenna 
is at maximum. 

Figure 1-c shows the extended double- 
Zepp with an opening in the center con- 
ductor, which is the low-impedance point. 
However, its impedance is still several 
times greater than the desirable 50 ohms. 
A closer match may be obtained by using 
a standard television transfonner^balun, 
the type used to connect 75-ohm coaxial 
cable to either a 300-ohm antenna or 300- 
ohm television input. 

The vertical , center- fed Zepp is made of 
tubing, which allows the feedline to be 
ran down its center where it cannot affect 
antenna performance. The tubing's diam- 
eter must be large enough to handle the 
coaxial cable, and the bolts that will hold 
it to the mast. A tubing diameter of y A- 
inch is fine. 

Unfortunately, while there's still much 
more we want to show you, that is all we 
have room for this month. When we con- 
tinue, we will conclude our look at the 
extended double-Zeppelin by showing 
you how to calculate the length of the 
various sections for the frequencies of in- 
terest, and how to efficiently build that 
antenna. 

Also, we'll look at what criteria you 
should consider when selecting which an- 
tenna to use, and at some installation 
notes. R-E 
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How to Design 
Microprocessor -based Projects 

Make your next project "intelligent. " Use a single-chip microcomputer to control it. 

TOM FOX 



ARI-: YOU FASCINATED BY M1CRO- 

processor-controlled, semi-intelligent 
gadgets like robots that avoid obstacles, 
mi cio wave ovens that monitor the food as 
it cooks, and cars that adjust the engine so 
thai it's working as efficiently as possible? 
Have you come up with hundreds of con- 
trol-computer applications that you'd tike 
to try? (But you can't picture tying up your 
powerful personal computer for control 
applications?) 

There is a way to design computer-con- 
trolled "smart" devices without tying up 
your expensive personal computer. It's 
easy if you use a device called a microin- 
terpreter. 

In this article, we'll show you how to 
design almost any computer-controlled 
device your imagination can dream up — 
even if you've never worked with micro- 
processors before! That's because you 
don't have to learn machine or assembly 
language and you don't have to invest 
gobs of money in expensive and complex 
development systems in order to design a 
computer-controlled machine. As long as 
you have some knowledge of electricity 



and digital logic circuits you should be on 
your way. But some familiarity with the 
BASIC programming language, as well 
us binary and hexadecimal numbers will 
come in handy too. 

To get you on your way toward design- 
ing practical, semi-intelligent machines, 
we will describe, in detail, the design of a 
such a device: a "burglar outwitter." As 
its name implies, the purpose of the out- 
witter is to fool a potential burglar inlo 
thinking someone (or something) is home 
when actually no one is there. 

What's a microinterpreter? 

If you have ever used today's micro- 
computers, you probably realize that 
they're fairly easy to use. However, micro- 
processors — the brains of the microcom- 
puter — -have a notorious confusing nature 
about them. What is it that turns a com- 
plex, often mind boggling, micro- 
processor into an easy-to-use microcom- 
puter? Software! Although it seems at 
times you can do magic with it, there is 
nothing magical about software. It's 
merely a list of detailed instructions that 



tell the microprocessor exactly what to 
do. 

That's the same thing that makes a mi- 
crointerpreter easier to use than a micro- 
processor. A microinterpreter is basically 
a single IC that contains both a micro- 
processor and software. The software in 
microinterpreters is contained in ROM 
{/fead-Only Memory). 

Before we go any further, we should 
point out that microprocessors with a built 
in high-level language are not universally 
called "microinterpreters." A few semi- 
conductor companies refer to those IC's as 
single-chip microcomputers. However, 
that name is not only clumsy, it is un- 
necessarily vague since many of those 
same companies call microprocessors 
that have no built in high-level language 
"single-chip microcomputers." National 
Semiconductor refers to their INS8073 — 
the device that we'll examine in detail — 
as a microinterpreter. This seems to be the 
best name available, and we will stick to 
it. 

You might be thinking that there must 
be a catch somewhere. Microinterpreters 
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FIG. 1— BLOCK DIAGRAM OF THE INSB073 from National Semiconductor. Note that the microin- 
terpreter contains 2.SK of ROM and 64 bytes of RAM. 
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seem almost too good; they must have a 
few bad points. Well in certain applica- 
tions, they do. For example, if you're 
planning to design a revolutionary new 
personal computer that will take the peel 
righvoff the Apple, you probably should 
look past microinterpreters — they are rel- 
atively slow. That's because the inter- 
preter (located in ROM) must convert the 
simple English-like commands into com- 
plicated machine language. And it must 
do that line by line as the program is 
running. That process takes a bit of time. 
The good news is that the micro- 
processors in microinterpreters are so fast 
that for most control or monitor applica- 
tions, they're much faster than the situa- 
tion requires. But in those applications 
where a jiffy is several microseconds too 
long, you can program the time-consum- 
ing subroutines in assembly language. 
But that's enough talking in gener- 
alities — let's look at a specific device: the 
INS8073. It's block diagram is shown in 
Fig, 1. 

The INS8073 microinterpreter 

As we mentioned earlier, a microin- 
terpreter is basically a microprocessor 
that understands a high-level language. 
Such microinterpreters fall into two gener- 
al categories: ones that understand Tiny 
BASIC and ones that understand a form of 
stripped-down Forth. 

Forth was developed in the early 1970's 
for real-time control of astronomy equip- 
ment. Because of that, it is an excellent 
language for microinterpreters since one 
of their primary uses is in control applica- 
tions. Forth 's main advantage, compared 
to Tiny BASIC, is that it is faster. 
However, unless you have already pro- 
grammed in Forth, you'll have to spend a 
considerable amount of time learning the 
language. While Forth enthusiasts might 
write some letters to the contrary, most 
people would agree that Tiny BASIC is 
easier to learn than Forth. 

Even if you have never programmed a 
computer before, you'll be able to write a 
program that works using BASIC in less 
time than with just about any computer 
language there is. It's true that many 
BASIC programs might not be very ele- 
gant. Nonetheless, if the program does 
what we want it to, then it's just fine. After 
all, that's what we're after— to get the job 
done. 

Another advantage of BASIC is that it 
is the most widely used language among 
microcomputer users. {Apple //, Timex, 
Sinclair 1000, Commodore 64 and many 
other popular computers all have a form of 
BASIC built-in.) So there is an excellent 
chance that you are at least mildly ac- 
quainted with BASIC. And if you are, 
your job in learning how to design smart 
machines with microinterpreters is nearly 
half done. 

In our quest for simplicity, we will ex- 
ami ne only one microinterpreter: the 



INS8073. However, you will be able to 
apply much of what we say to other de- 
vices. That IC, though relatively simple in 
architecture, has noteworthy features like 
16-bit hardware multiply and divide. 
However, the best thing about the 8073 is 
that its language (National Semiconduc- 
tor's Tiny BASIC) is a true gem. While we 
will describe that language in more detail 
later in this article, a few highlights will 
be given here. 

National Semiconductor's Tiny BASIC 
includes DO-UNTIL commands. That 
type of loop control was borrowed from 
PASCAL and is unusual for Tiny 
BASICS. The ON command simplifies 
the handling of interrupts, which is impor- 
tant when designing smart machines. An- 
other convenient instruction is DELAY, 
which can be used to pause program ex- 
ecution for a user-determined length of 
time. This BASIC includes a RND func- 
tion, which we will use extensively when 
we design our burglar outwitter. 

National Semiconductor's Tiny BASIC 
handles strings and uses the operator 
(which simplifies transferring data back. 
and forth between the program and mem- 
ory locations or input/output ports). There 
are other unusual features of a Tiny 
BASIC, which we'll discuss in more de- 
tail later. Actually, if it were not for its 
restriction to integer numbers and 26 vari- 
able names, National Semiconductor 
could leave out the adjective "tiny' from 
the language's name and hear few com- 
plaints. 

The 8073 has already been chosen by 
designers for a number of commercial ap- 
plications. For instance, it is the "brain" 
of RB Robot Corp's RB5X robot and has 
been used for precision measurement of 
conditions in oil wells and testing the fea- 
sibility of the digital design of FM tuners. 

Inside the INS8073 

The INS8073 microinterpreter is an 
1NS8072 8-bit microprocessor that con- 
tains Tiny BASIC in its 2.5K on-chip 
ROM. It has a 16-bit address bus and 
requires a single 5- volt supply voltage. 
Other features of interest to us include an 
on-board clock, TTL compatibility and 
64 bytes of on-board RAM. (Yes. more 
RAM would be nice.) 

There are some attributes of the 8070 
series of microprocessor that affect us 
only indirectly. Those include 8 and 16-bit 
arithmetic, logic and stack-manipulation 
instructions, hardware multiply and di- 
vide, and single-instruction ASCII-to- 
decimal conversion. The 8072/8073 's 
multiprocessing feature will not be used. 

A feature of the IC that simplifies its 
use as a stand-alone, real-time controller, 
is the provision for automatic execution of 
ROM (or EPROM) at power-up or on re- 
set. The 8073 also contains firmware that 
allows easy interfacing to a RS-232 termi- 
nal. 

The INS8073 "understands" ASCII 



(the American Sandard Code for /nforma- 
tion /nterchange) so programs can be sim- 
ply and quickly modified without the need 
for costly and awkward assemblers, text 
editors, debuggers and development sys- 
tems — all you really require is a terminal 
(or a computer and terminal software) to 
enter a program into the microin- 
terpreter's RAM. 

Figure I is a block diagram that shows 
the architecture of the TNSS070, Since 
this article is primarily concerned with the 
design of microprocessor-controlled 
equipment using only Tiny BASIC, we 
will ignore the fact that the 8073 has a 
machine level instruction set. However, if 
we are to design real working circuits, we 
must examine the IC's pin configuration 
as well as the function of each pin in some 
detail. 

Pin functions of the 8073 

Figure 2 shows the pinout of the 
INS8073. While we could go through the 
pins, starting at pin 1 and explaining each 
pin's function in sequential order, we will 
start at the easy part first — the power sup- 
ply connections. 
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FIG. 2— PIN CONFIGURATION of the INS8073. 

Pin 20 is the ground pin. It should 
always be connected to the logic power 
supply's ground. Pin 40 must be con- 
nected to a well-regulated voltage source 
( + 5 volts with respect to pin 20). That 
voltage shouldn't vary by more than ± 
5% (so you have a permissible range from 
4.75 to 5.25 volts). The power supply 
should be able to supply a minimum of 
250 ma. 

Pins 26-33 are the connections for the 
bidirectional 8-bit data bus. (The most 
significant bit, D7, is connected to pin 
26.) The data bus is three-state, which in 
this case means that it is basically discon- 
nected from the circuit except for external 
write operations. The data bus can drive 
one standard TTL load or several LS-TTL 
loads. Pins 9-19 and 21-25 are the ad- 
dress-bus pins. That is also a three- state 
bus. 
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In order to use the en-board oscillator, 
an external crystal must be connected to 
pins 7 and 8. Figure 3 shows how. If you 
prefer to drive the IC with an external 
clock (it must be TTL compatible), con- 
nect the signal to pin 8. Pin 7 provides a 
buffered clock output with either an exter- 
nal or internal clock. 

Pin 37 is the reset pin. It is simple in 
concept, but extremely important. When 
it is brought low (below I volt) several 
things happen. Any in-process operations 
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FIG. 3— A INTERNAL OSCILLATOR is contained 
in the INSB073. Here it is shown configured for a 
4-MHz clock rate, A TTL-compatible external 
clock may be used instead. 

are aborted, the data and address bus are 
disconnected, the program counter, stack 
pointer, and status register are cleared. As 
far as we "re concerned, however, the most 
important thing that happens upon the re- 
setting of the microinterpreter is that the 
program we stored in EPROM will start 
automatically (Provided the program in 
EPROM starts at hex address 8000.) 
Since that pin is buffered by a TTL com- 
patible Schmitt trigger, we do not have to 
be overly concerned about rise and fall 
times. Figure 4 shows one way of con- 
necting this pin so that the device auto- 
matically resets when we turn on the 
power. 

Pin 4 is the read data strobe output. 
It is a three-state output that goes low 
when the microinterpreter is reading from 
external memory. 

Other than those times, the output is 
effectively disconnected from the rest of 
the circuit. In some circuits, a 10K pull-up 
resistor should be connected from + 5V 
to pin 4. The read data strobe output is 
connected to some address-decoding cir- 
cuits so that input data is present on the 
data bus only during an external read oper- 
ation. 

Pin 6, the write data strobe, is sim- 
ilar in function to pin 4. The primary 
difference is that this pin goes low during 
externa I -memory write operations. Like 
pin 4, a 10K pull-up resistor is sometimes 
connected to this pin. That output is re- 
quired so that external memory (or out- 
put) devices know when the information 
on the data bus is valid. 

Pins 38 and 39 are the INS8070's two 




FIG. 4— POWER-ON RESET. If pin 37 Of the 
INSB073 is connected as shown, it will automat- 
ically execute a program stored in EPROM 
(starting at address 8000) at power-up. 

interrupt pins. Both act as interrupt- re- 
quest pins. (The 8073 does not have the 
equivalent of a non-maskable interrupt.) 
In order for an interrupt to be serviced, 
first the input to one of those pins must go 
from high to low, (It is edge, not level 
triggered). Also, the least-significant bit 
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in the status register must be 1. (The status 
register is accessible through the NSC 
Tiny Basic STAT function.)*" Pin 38 has 
priority over pin 39 if both interrupts oc- 
cur at roughly the same time. 

In addition to acting as inputs for inter- 
rupts, both pins serve as sense inputs. 
Here we are mainly concerned with pin 
38. which will accept serial ASCII input 
data. The input data must first be convert- 
ed to TTL levels. 

The remaining pins will be briefly de- 
scribed in sequential order. Don*t worry if 
the description is a bit confusing, the 
functions these pins provide will not be 
implemented in our project. Nonetheless, 
some of these pins must be connected to 
ground or + 5V for proper operation of 
the microinterpreter. Refer to the notes 
given in the description of each pin for 
their proper use in our project. 

Pin 1; enable output. The 8073 con- 
trols that output as follows. 1) If pin 3 (bus 
request) is low, but the 8073 is not hold- 
ing it low, then pin 1 is brought to the same 
logic level as pin 2. the enable input. 2) 
If pin 3 is low because the 8073 is holding 
it low, pin I goes high. 3) Pin I is always 
high if pin 3 is high. Note: Pin I can be left 
unconnected. 

Pin 2: enable input. 1) If this pin is 
high, the 8073 sets pin 1 high and is de- 
nied access to the bus. 2) If pin 2 is low 
and the 8073 is holding pin 3 low, pin 1 
goes (or stays) high and the 8073 has 
access to the bus. 3) If pins 2 and 3 are 
both low and the 8073 is not holding pin 3 
low, pin I is set low and the 8073 is denied 
access to the bus. Note: Pin 2 should be 
connected to ground. 

Pin 3: bus request. This is the bi- 
directional bits request input/output. It al- 
ready has been referred to. Like pins 1 and 
2, pin 3 is used in direct memory access 
(DMA) and multiprocessing applica- 
tions. This pin should be connected to a 
+ 5V power supply through a 10K pull-up 
resistor. 

Pin 5: hold input. The primary ap- 
plication of pin 5 is to allow the use of 
slow memories and peripherals. It is also 
used for single memory cycle extension. 
Setting that pin low causes the 8073 to 
extend an external read or write cycle. 
Note: In the burglar out witter that we "11 
describe, pin 5 is connected to +5 volts 
through a I0K pull-up resistor. 

Pins 34, 35 and 36: Flags 1, 2, and 3 
outputs. These flag outputs can be set by 
writing into the appropriate flag bits lo- 
cated in the status register. These pins can 
be left unconnected. 

Next month, we'll describe, in some 
detail, the language of the 8073 microin- 
terpreter — National Semiconductor's 
Tiny BASIC. We will also take a look at a 
commercially available dcmo/develop- 
ment board, which greatly simplifies de- 
signing with this exciting microin- 
terpreter. R-E 
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Servicing 
Videodisc Players 




JOHN LENK 



If you want to team more 
about videodisc players and how 
to service them, this article is for you. 
This month we conclude our look at CED players. 



Part 4 



LET S CONTINUE OUR 

look at troubleshoot- 
ing typical CED player failures. For your 
convenience, we've reprinted Fig. 14 and 
Table 2 from February's issue. 

Pickup electronics. As shown in Fig, 
14, the pickup electronics (resonator, pre- 
amp, AFT) are part of the arm assembly. 
Generally, the preamp and AFT circuits 
are serviceable, but the resonator is not. 
The disc signal causes a 915-MHz reso- 
nator signal to be amplitude modulated 
and peak detected to produce the FM vid- 



eo and audio carrier-signals. Those sig- 
nals are preamplified from about 10 mV to 
about 300 mV, and applied to the demod- 
ulators. An AFT voltage is also returned 
to the resonator, and keeps the resonator 
on frequency. 

If the player is operating, but you get 
neither video or audio, look for a 5-MHz 
FM signal at the input and output of the 
preamps, and for an AFT voltage at the 
resonator. If there is no 5-MHz FM at the 
preamp output, the problem is in the arm. 
If the preamp output is good, check the 



wiring between the arm and the demod- 
ulators. 

If you get both audio and video play- 
back, but there is interference, try apply- 
ing an external AFT signal and see if that 
clears the problem. The external AFT 
should be taken from a variable to 12- 
vok DC supply. If you get a good signal 
with an external AFT, the AFT circuits are 
the likely culprits. 

Audio demodulator circuits. As 
shown in Fig. 14, to recover disc audio- 
sianals, the 716 and/or 905 kHz carrier is 
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FIG- 14— BLOCK DIAGRAM of the electronic and mechanical systems In a CED videodisc player. The 
blocks noted with an astrisk are located In the player's arm. 



separated from the 5-MHz video earner 
and then demodulated by the audio de- 
modulator. The demodulated audio is 
passed through a sample-and-hold circuit 
that removes noise spikes when a loss-of- 
carrier is detected. The audio is then ap- 
plied to the RF modulator. The audio de- 
modulator includes 71 6 and/or 905-kHz 
VCO's that are usually adjustable. In ad- 
dition to the 5-MHz carrier, the audio de- 
modulator also receives a squelch signal 
developed by the microprocessor. Gener- 
ally, that is the same signal used to operate 
the stylus lifter. Both the audio and video 
circuits are squelched when the stylus is 
not in contact with the disc. 

If you get good video, but no audio, 
check for audio at the output of the sam- 
ple-and-hold circuit. If the audio is good 
at that point, trace the audio to the RF 
modulator. IIThere is no audio to the sam- 
ple-and-hold, check for audio at the de- 
modulator output (usually Mbout 1.5 
volts). Also check that the squelch line is 
not cutting the demodulator off. Next, 
check for any adjustments in the audio. 



As previously mentioned, the 716/905 
VCO's are generally adjustable. Like- 
wise, the demodulator output is usually 
adjustable (through a modulation-level- 
adjust, or some similar control). 

If you get audio, but it is noisy or weak 
(but with good video), suspect the sam- 
ple-and-hold circuit, or that you arc get- 
ting excessive defect-gate-pulses from the 
demodulator. 

NLAC circuits. The arm output (Fig. 
14) is applied to the video demodulator 
through the NLAC circuits which, in turn, 
are controlled by the NLAC detector. 
Those circuits eliminate the 716/905-kHz 
audio signals that cause soundbcals (a 
constant pattern in the picture). If the 
NLAC circuits are defective, the sound- 
beats can get through to the video demod- 
ulator or, in some cases, the NLAC 
circuits can be cut off so no video signal is 
applied. 

If the problem is one of soundbeats. try 
correcting the condition by adjustment. 
Usually, there is an NLAC- phase-adjust- 
ment (to zero out the undesired heal) and a 
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control-voltage level or bias (to set the 
control voltage amplitude to the NLAC). 
If that adjustment fails to cure the prob- 
lem, trace the various NLAC signals. 
There should be both baseband- and au- 
dio-carrier inputs to the detector, and a 
control-signal output from detector to 
NLAC. Also look for 5-MHz video from 
the preamp to the NLAC. and from NLAC 
to the video demodulator. 

Video demodulator-circuits. Video 
signals are placed on a disc by frequency 
modulating a 5-MHz carrier with the vid- 
eo signal. The video demodulator con- 
tains a 5.25-MHz VCO that combines 
with the arm output (passed through the 
NLAC) to produce both video and defect 
pulses. The video demodulator also re- 
ceives the squelch signal from the micro- 
processor, so that there is no video when 
stylus is lifted from the disc. 

If you get good audio, but no video, 
check for baseband video at the demod- 
ulator output. If the video is good at thai 
point, trace the video to the comb-filter/ 
defect -corrector. If there is no video at the 
demodulator output, but video from the 
NLAC. check that the squelch line is not 
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cutting the demodulator off. Next, check 
for any adjustments in video. Generally, 
the 5.25-MHz VCO is adjustable. Like- 
wise, the demodulator output is usually 
adjustable (through a video- level -adjust, 
or some similar control). 

If you get video, but it is noisy and 
weak, with dropouts (but with good au- 
dio), check for excessive defect-gate 
pulses from the video demodulator to the 
comb filter. 

Comb-filter/defect-corrector cir- 
cuits. Those circuits prevent dropouts in 
the displayed picture that result from mo- 
mentary loss of video carrier (caused by 
contamination or defects in the disc). That 
is done by recirculating the previous hori- 
zontal line of the video signal when a 
defect occurs. The circuits also separate 
the 0- to 3-MHz luminance signals from 
the 1.53-MHz buried-subcariier chroma 
signals. 

If you get no video or chroma, but 
audio is good, check for proper inputs. 
There should be both baseband video and 
defect-gate-pulses from the video demod- 
ulator, and a 1.53-MHz signal from the 
video converter. If the inputs are present, 
but there are no chroma and/or luminance 
outputs (typically about 1 volt) to the vid- 
eo converter, the comb- filter/defect- cor- 
rector is probably at fault (although there 
are buffer circuits between the corrector 
and converter in some players). 

If you are getting both luminance and 
chroma, but there are excessive dropouts 
(but with good audio), try adjustment. 
Generally, there is a delayed- video-adjust 
or similar control. Note that that adjust- 
ment controls the amplitude of the recir- 
culated horizontal line, not the delay time 
(which is provided by a fixed delay line, 
typically 63.6 u,s or 1H). 

Video converter circuits. Once the 
buried-subcarrier-chroma signals are sep- 
arated from the luminance signals by the 
comb filter, the 1.53-MHz chroma signals 
are up- con verted to the standard 3.58- 
MHz color subcarrier. That is done in the 
converter by heterodyning the 1.5 3-MHz 
chroma signal with a 5.11-MHz VXCO 
signal. The resultant 3.58-MHz chroma is 
then added to the combed luminance, pro- 
ducing the composite video (which is ap- 
plied to the RF modulator through 
buffers). 

The 1,53-MHz signal is also used by 
the system control and DAXI circuits. So, 
before you get too far into the converter 
circuits, check that the 1.53-MHz signal 
is present, and on-frequency. You will 
need a 7-digit counter, and should get 
1.535625 + 225 Hz (with the player in 
pause). 

If the 1.53 MHz is absent or abnormal, 
check for 5.11-MHz and 3.579545-MHz 
signals at the converter. Adjust those sig- 
nals if necessary. In some players, the 
3.58 MHz is adjustable, but not the 5.11- 
MHz. If the 1.53 MHz clock is good, but 



TABLE 2— CED TROUBLESHOOTING GUIDE 


Symptom 


Circuits To Check 


Player totally inoperative, or turntable on but 


Power supply and switch control 


no picture 




Caddy can not be loaded/unloaded 


Mechanical adjustments 


Player will not turn off 


Mechanical adjustments 


No playback 


Stylus lifter cleaner and pickup electronics 


No or noisy audio 


Audio demodulator 


No or noisy video 


Video demodulator and video converter 


Picture and'or color instability 


Time-base corrector 


Wrong color, picture not in sync 


Comb filter defect corrected 


Soundbeats in picture 


NLAC circuits 


No RF output 


RF modulator 


Picture and audio repeat, visual search 


DAXI signal circuits 


inoperative or incorrect 




Rapid access inoperative or incorrect 


DAXI, system control, time display 


visual search or rapid access problems 


Stylus kicker and servo control 



you are having video problems, start trac- 
ing circuits as follows. 

Check for luminance of about 400 mV 
and chroma of about 200 raV to the con- 
verter, and a composite video of about 
2.5-volts peak-to-peak to the RF modu- 
lator. In most units, the composite video 
from the converter to the RF modulator 
can be adjusted by a modulation-depth- 
adjust or similar control. Likewise, either 
or both the chroma and luminance from 
the comb filter to the video converter can 
be adjusted (on most players). 

Time-base corrector circuits. The 
video-converter circuits also provide 
time-base correction. During playback, 
eccentricities and warpage of the disc 
cause phase and frequency modulation of 
the recovered video signal. Such modula- 
tion can result in tint and color changes in 
the chroma, and horizontal instability in 
the luminance signals. The time-base cor- 
rection circuits modulate the frequency 
and phase of the 5.11-MHz VXCO, and 
maintain the disc-to-stylus velocity (by 
moving the stylus forward or backward 
along the disc groove). High-frequency 
and static time-base errors in chroma are 
corrected by controlling the 5.11-MHz 
VXCO. Mid- frequency (1 to 300 Hz) cor- 
rection of both luminance and chroma is 
done by the armstretcher circuit. 

Instability or wiggles in the picture can 
be caused by incorrect armstretcher gain. 
So the first step is to try correcting hori- 
zontal instability problems by setting the 
armstretcher gain according to the service 
literature. If that does not cure the prob- 
lem, make sure that there is an 
armstretcher error-signal between the 
converter and armstretcher transducer on 
the pickup arm. If not, start at the convert- 
er and trace the signal to the transducer 
(through a series of drivers and ampli- 
fiers). 

If you are getting an error signal to the 
transducer, see if the signal varies when 
the disc speed varies. Monitor the voltage 
at the transducer (about 2 to 10 volts), and 
slow the disc down by touching the edge 
of the disc with your finger. (Touch only 



the edge and do not press hard!) The volt- 
age should change. You can also check 
the armstretcher-transducer function by 
confirming that the stylus moves (about 
0.01 inch) when you touch the disc. 

Before you tear into the time-base cir- 
cuits, trying to locate a wrong-color, 
changing-tint, or picture-not-in-sync 
fault, make sure that the turntable is lock- 
ed to the line frequency. You can make a 
quick check of turntable speed by insert- 
ing a test disc and operating the player 
under a fluorescent light. The inner diam- 
eter of most CED test discs has black and 
white wedges on the label. If the turntable 
is turning at 450 rpm, the strobe effect 
causes the white wedge to appear at the 
same point with each flash of the light, 
producing a stable image. If the white 
wedges revolve, the turntable is not in 
sync. The most common causes of that 
problem are mechanical. With power off, 
and disc removed, spin the turntable by 
hand (gently). If you hear grinding or 
dragging, or if the turntable does not re- 
volve easily, check for dry bearings, or 
other mechanical binding (such as bent 
motor-magnet poles). 

RF- modulator circuits. The RF-mod- 
ulator circuits are usually easy to trou- 
bleshoot (if you have audio/video inputs, 
but no RF output, the problem is in the RF 
modulator). Of course, you must make 
sure the antenna switch is good, and that 
the set you are watching is tuned to the 
correct channel. However, the matter of 
adjusting the RF-modulator circuits is not 
that simple. The Channel 3/4 tank-cir- 
cuits are external from the modulator IC, 
and must be adjusted separately. The 
same is true for any sound trap and band- 
pass filter-circuits. Always use the recom- 
mended procedures for those adjust- 
ments. For example, you should recheck 
tank-circuit frequencies after an RF-mod- 
ulator IC has been replaced, but it is gen- 
erally not necessary to adjust the trap and j, 
filter circuits (unless you have replaced ^ 
parts in the traps and filters). Keep in mind p 
that those trap and filter circuits prevent £ 
undesired player signals from passing to $ 



69 



Professional Books That Help You Get Ahead-And Stay Ahead! 



Join the 



CO 
O 

O 

F 
o 



O 
D 
< 

EC 

70 



Electronics and Control Engineers' 

BOOk ClUlf and 



THE MCGRAW-HILL COMPUTER 
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cepts, Hardware, Software, Ed- 
ited by H. Helms. 992 pp., 475 illus. 
Everything you need to know about to- 
day's computer science and engineer- 
ing is here in this massive treasure trove 
of information. Covers everything from 
Boolean algebra to hardware selection 
techniques to artificial intelligence. 
279/721 Pub, Pr., $04.50 Club Pr., $49 95 

TRANSDUCERS: Theory and Ap- 
plications. By J. A. Allocca and A. 
Stuart. 497 pp., 328 Illus. Thoroughly 
describes and illustrates the theory and 
operation of all important transducers 
used in industrial, communication, 
medical, and other applications. Pho- 
tographs, drawings, and diagrams are 
included throughout this outstanding 
introduction to a key element in elec- 
tronic instrumentation. 
582997-5 Put. Pr. $29.95 Club Pr., $24.95 

ANTENNA ENGINEERING HAND- 
BOOK, 2/e. Edited by R, C. Johnson 
and H. Jasik, with contributions by 57 
recognised authorities, 1,408 pp., 946 
illus. This widely acclaimed Handbook 
gives you the guidance you need to solve 
problems in antenna design and appli- 
cation. It provides detailed information 
on physical fundamentals, patterns, 
structures, and design techniques for 
practical modern antennas. 
322910 Pub. Pr., $95.00 Club Pr, $62.50 

INTRODUCTION TO RADAR SYS- 
TEMS. By M. I. Skolnik. 2nd Ed., 698 
pp., 244 illus. Covering every radar 
fundamental and all important changes, 
this EE text exposes you fully to the sys- 
tems themselves — and to their appli- 
cations! Topics include radar equation, 
CW and frequency-modulated radar. 
MTI, pulse-doppler. tracking radar, re- 
ceivers, displays, duplexers, noise, and 
more. 
579/091 Pub. Pr., $43.00 Club Pr, $32.25 

MICROPROCESSOR APPLICATIONS 
HANDBOOK. Editor-in Chief, O. F. 
Stout. 472pp., 284 illus. At last— a 
reference guide to microprocessor 
applications to help you make your 
systems timely, versatile, and 
cost-effective. 
617/98B Pub. Pr., $41.95 Club Pr„ $31.45 

MICROPROCESSOR AND MICRO- 
COMPUTER DATA DIGEST. By W. H. 

Buchsbaum and G. Weissenberg. 336 
pp., 93 block diagrams, 106 pin con- 
figurations. If you work with electronic 
devices that use microprocessor or mi- 
crocomputer integrated circuits, this 
much-needed book contains all the de- 
tailed technical data for every micro- 
processor IC that is currently listed as 
a "standard." off-the-shelf item, 
582835-9 Pub. Pr.. $29.95 Club Pr., $22.50 

HANDBOOK OF ELECTRIC POWER 
CALCULATIONS. Edited by A. Seid- 
man, H. Mahrous and T. G. Hicks, 448 
pp., 300 illus. Here are 285 tested and 
proven procedures for handling the 
electric power problems most fre- 
quently encountered in actual practice. 
You'll find ingenious, time-saving ways 
to calculate fuel costs, motor effi- 
ciency, and power output. 
560-617 Pub. Pr.. $41.50 Cluh Pr. $31.50 
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582852-9 Pub. Pr, $39.95 Club Pr. $27.50 
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modulation operation, this book pre- 
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original source of each circuit in case 
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ELECTRONICS ENGINEERS' HAND- 
BOOK, 2/t. Edited by D. G. Fink & D. 
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including new advances in integrated 
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209/912 Pub. Pr., $83.50 Club Pr.. $63.95 

DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. B/ H.Taub. 608pp., 
heavily illus. This fast-paced, care- 
fully written guide gives you thor- 
ough explanations of all the basic 
principles of digital systems and 
logic design — plus a solid introduc- 
tion to microprocessors and micro- 
processor-based designs. 
629/455 Pub. Pr., $37,00 Club Pr., $26.50 



RADIO HANDBOOK. By W. Orr, 22nd 
Ed., 1,136 pp., more than 1,300 illus. 
The latest edition of what is universally 
regarded as the best liked and most 
useful communications reference in the 
industry. It's a handy "course" in com- 
munications, a fact-packed reference, 
and a how-to guide — all in a single book! 
582442-6 Pub. Pr. $21,95 Club Pr. $17.95 

INTRODUCTION TO MICROWAVE 
ELECTRONICS. By T.C. Edwards. 76 
pp., illus., softbound. Eliminating un- 
necessary theory and mathematics, this 
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of microwave engineering and the de- 
vices and circuits being used today. 
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experience with microwave electronics. 
583030-2 Pub. Pr, $14.95 Club Pr., $10.95 

PRACTICAL DIGITAL DESIGN US- 
ING ICS,2/e. By J. O. Greenfield. 717 

pp., illus. This revised and expanded 
Second Edition of a popular guide shows 
how to get the most out of a wide range 
of popular integrated circuits. What's 
more, it contains the specialized know- 
how today's designer needs to interface 
iCs with microprocessors. 
582853-7 Pub. Pr.. $25.95 Club Pr. $19.95 

ENGINEERING NETWORK 
ANALYSIS By G. H. Hostetter. 912 pp., 
372 illus. Emphasizing real-world ap- 
plications, this comprehensive book 
covers the full range of analytical tech- 
niques for everything from source -re- 
sistor networks to switched networks. 
Brings you fully up to date on all the 
latest developments. 
582966-5 Pub. Pr., $35.50 Club Pr.. $27.95 

STANDARD HANDBOOK FOR 

ELECTRICAL ENGINEERS, 11/e. By 
D. G. Fink and H. Beaty. 2;448pp., 
1,414 illus. Today's most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 
able facts , 
209/74X Put Pr„ $71.95 Club Pr.. $62.95 
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CIRCUIT DESIGN. By W.A. Davis. 416 
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erage on microwave circuit analysis, 
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INTRODUCTION TO RADIO FRE- 
QUENCY DESIGN. By W. H. Hayward. 
383 pp., illus. This comprehensive vol- 
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you to follow much of the current liter- 
ature. Structured equation sets make it 
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puters or calculators. 
5S274B-4 Pub Pr, 529.95 Club Pr. $24.75 
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ELECTRONICS AND COMPUTERS. 

ByS. P. Parker, Editor-in-Chief. 960 pp.. 
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It's a single-volume library that covers 
the entire world of electronics from Edi- 
son's pioneering work in electricity right 
up to optical fiber communications, 
control systems, lasers, radar, TV re- 
ceivers, artificial intelligence, and 
computer storage technology. 
454/S7G Pub. Pr.. 167.50 Club Pr.. 541.50 

ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hafer. 336 
pp., more than 200 illus. Actually 
two books in one — a quick prepara- 
tion manual to help you pass your 
P.E. exams on the, first try and a 
rich source of practical electronics 
engineering information and 
know-how. 
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in a logical, easy-to-follow presenta- 
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281 pp., illus. The data you'll (ind here 
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the TV set (and to the antenna!). 

Time-indication circuits. Elapsed 
program-time, shown on an LED time 
display, is developed when the micro- 
processor decodes the DAXI signal, and 
produces a corresponding binary code. A 
decoder/driver decodes the binary infor- 
mation and activates the LED's. During 
rapid access (when the stylus is lifted), 
there is no DAXI. Instead, the micro- 
processor receives pulses from an optical 
sensor that produces an output as the arm 
moves rapidly across the disc. 

If there is no (or an incorrect) time 
display, make sure that you are getting 
good DAXI signals to the microprocessor. 
If the time display is incorrect only using 
rapid access, the problem is likely in the 
optical sensor. 

DAXI-signal circuits. Operation of 
the entire player is controlled by the mi- 
croprocessor, which decodes the DAXI 
signal to determine the video field being 
played and the elapsed time. Locked 
grooves are also determined by checking 
the DAXI code for a repeating or decreas- 
ing DAXI number (indicating a "skip 
back"). Tire microprocessor causes the 
stylus to exit locked grooves by activating 
stylus-kicker circuits. So if you are trou- 
bleshooting a "locked groove" problem 
(audio/video repeats) and either rapid 
access or visual search are in- 
operative, start by checking for good 
DAXI signals. 

Typically, the control signals from the 
microprocessor to the DAXI IC are 1 6ms 
and about 400p.s in width. Wider DAXI 
control (DCNT) signals (say 800u.s), usu- 
ally indicates DAXI problems (most like- 
ly in the DAXI IC or VDO— vertical 
detail — IC, or possibly in the circuits be- 
tween the comb-fiker/defect-corrector 
and the DAXI IC). The DAXI-status 
(DSTAT) signals from the DAXI IC to the 
microprocessor are also at 16ms, and the 
width is not critical. Again, the problem 
can be in the DAXI IC and/or micro- 
processor. 

Stylus-kicker circuits. Those circuits 
are used to move the stylus two grooves on 
the disc (either forward or reverse), and 
occur during a locked groove condition 
and in visual search. When the micro- 
processor senses a locked groove con- 
dition (the DAXI numbers keep repeating 
or decreasing), the microprocessor ap- 
plies kicker pulses through a ramp gener- 
ator (Fig. 16) and amplifier circuits to the 
stylus-kicker coils on the arm to move the 
stylus forward out of the locked groove. 
The direction of the pulse (and corre- 
sponding stylus movement) is determined 
by direction-switch-circuits. When the 
microprocessor receives visual-search 
commands from the front panel controls 
(forward or reverse), the micro- 
processor produces a series of stylus- 
kick-pulses that are timed to maintain two 
grooves of movement with each kick. 



Failure in the kicker circuits usually 
shows up as a failure to escape from a 
locked groove, or no visual search, or 
visual search in one direction only. To 
make a quick check of both the kicker and 
visual search circuits, look forpulsesat 
the kicker coils on the arm while pressing 
the visual search buttons. If you get no 
pulses, make sure that the microprocessor 
is getting visual-search commands, 
and then trace the signals from the micro- 
processor to the kicker coils. 

If you get pulses at the coils, but the 
pulses have no overshoot, the kicker coils 
are possibly open. (On most players, you 
must replace the entire arm if the kicker 
coils are bad.) If you get no pulses at the 
coils, trace the circuits between the mi- 
croprocessor and coils. If the coils are 
operative, but the arm does not move dur- 
ing visual search, the problem is proba- 
bly with the servo control rather than the 
kicker. 

Servo control -circuits. The servo con- 
trol-system moves the arm (through 
gears) across the disc (either forward or 
reverse) in response to signals applied 
through the enor-amplifier/servo-control 
circuits shown in Fig, 14. In normal play, 
the servo motor receives drive signals 
generated by stylus sensors (on the arm) 
and a servo detector. The servo drive-sig- 
nal is generated by sensing the position of 
the stylus relative to the center of the arm 
assembly. A 260-kHz signal from the de- 
tector is applied to two stylus sensors. The 
signal is inverted by one sensor, generat- 
ing a ISO-degree out-of- phase signal. As 
the stylus moves closer to one sensor, the 
stylus picks up the 260-kHz signal from 
that sensor. The servo signal from the styl- 
us is compared to the original 260-kHz 
signal to generate an error signal that de- 
creases as the stylus moves closer to the 
inside sensor, and vice versa. The error 
signal is amplified to drive the servo and, 
thus, control arm movement. 

During either visual search or rapid 
access, the error signal is overridden or 
inhibited by the microprocessor, (which 
applies continuous drive signals to the 
servo motor). In visual search, the mi- 
croprocessor produces the servo drive- 
signals to move the arm forward or re- 
verse, and also produces kicker pulses to 
move the stylus (two grooves per kick) as 
described. In rapid access, the micro- 
processor produces servo drive-signals 
that move the arm rapidly, and also re- 
moves the stylus-lifter voltage, allowing 
the lifter spring to raise the stylus. That 
prevents damage to the stylus and disc 
during rapid movement. (Also note that 
the stylus lifts automatically when power 
is removed, and during load/unload by a 
switch that is actuated when the spine is 
not in the normal play position.) 

If the arm does not move during play, 
operate the visual-search-i-orward 
controls and monitor the voltage to the 



servo motor. Typically, one motor lead 
will be grounded while the other lead is 
"hot" (about 20 volts). Then operate the 
visual-search-reverse control. The 
previously grounded motor lead should 
now be at 20 volts, while the previously 
hot lead should be ground. If the voltages 
are present, but the motor does not oper- 
ate, you have found the problem. If the 
voltages are absent or abnormal, trace the 
voltage back lo the microprocessor 
(through the error amplifier/servo control - 
circuits). 

If the arm moves during visual 
search, but not during play, the problem 
is likely in the stylus sensors and/or servo 
detector. First check if there is a 260-kHz 
(that frequency is approximate; the pre- 
cise frequency is not too important) signal 
at the detector and/or sensors. The pres- 
ence of a 260-kHz signal shows that the 
detector oscillator is working. Next, 
monitor the error voltage from the detec- 
tor to the servo drive while manually ro- 
tating the main servo reduction gear (that 
is usually the largest gear in the servo 
assembly). The error signal should change 
(in phase and amplitude). If not, check for 
bent or damaged servo-sensor leads, and 
for incorrect servo adjustments. Usually 
there are at least two servo adjustments 
(servo position and detector balance). 
Carefully straightening a bent sensor lead 
may restore proper operation. If the sen- 
sor leads look fine, suspect defective 
varactor diodes in the sensor If the diodes 
are bad, you must replace the entire arm 
assembly. 

If the arm moves during visual 
search and normal play, but not in 
rapid access, first make sure that the 
microprocessor is getting rapid-access 
commands from the front-panel controls. 
Then trace signals from the micro- 
processor to the servo motor and stylus 
lifter. That is essentially the same system 
that's used during play and visual 
search. It is the input to the error- ampli- 
fier/servo-control circuits that is different 
for RAPID ACCESS. 

Mechanical problems. As in the case 
of LV, use the manufacturer's procedures 
for all mechanical adjustments and dis- 
assembly/reassembly. Generally, the ser- 
vice manuals are very good in that 
respect. Also, unless there has been ex- 
cessive wear or outright physical damage, 
CED players arc usually more rugged than 
LV ones, and do not require extensive 
mechanical adjustment. One exception to 
that is when you must replace major me- 
chanical components, such as the arm as- 
sembly, servo-gear mechanism, or caddy- 
door load/unload components. 

Finally, we have covered only the high- 
lights of videodisc service here. If the 
procedures described do not cure the 
fault, you may have other, possibly se- 
rious problems and you must consult the 
manufacturer's literature. R-E 
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Here's a look at CMOS, one of the most popular of the 
logic families, and the special handling 
that CMOS devices require. 



JOSEPH J. CARR 



Part 2 



last time we Dis- 
cussed several of the 
popular digital IC logic families. This 
time, we will continue our discussion of 
logic families by looking at the comple- 
mentary metal oxide semiconductor 
(CMOS) logic family. 

Before we get into the details on the 
internal workings of CMOS devices, we 
should mention some of the benefits of the 
CMOS logic family. CMOS circuits are 
very forgiving with regards to noise, they 
use extremely small amounts of power 
when they're in standby, and their power- 
supply requirements are very uncritical. 
That makes them very easy to work and 
experiment with. 

MOSFET transistors 

The transistors used in CMOS devices 
are Metal Oxide Semiconductor Field 
Effect Transistors (MOSFET); those are 
also sometimes called /nsulated-Gate 
field Effect Transistors (IGFET). Those 
transistors differ markedly from the NPN 
and PNP bipolar transistors used in other 
[C digital logic families. 

There are two basic types of 
MOSFET — depletion mode and enhance- 
ment mode — each of which are found in 
two different polarities, N-channel and P- 
channel. All of those terms are explained 
below. 

Figure I shows across section of a basic 
depletion- mode MOSFET. There are 
three electrodes on that device; drain, 
source, and gate. The drain and source are 
ohmic contacts at either end of a "chan- 
nel" of semiconductor material. In this 
example, an N-type semiconductor is 



used, so the device is an N-channel deple- 
tion-mode MOSFET. The gate is a metal- 
lized contact that is separated from the 
channel by a thin layer of insulating oxide 
material (hence we can see where the 
names "insulated gate" and "metal oxide 
semiconductor" come from). 

A depletion-mode transistor is a nor- 
mal ly-on device. That is, when the volt- 
age applied to the gate is zero, current will 
Row in the channel at a level determined 
by the drain-source applied voltage and 
the channel resistance. 

Applying a potential to the gate (of 
correct polarity, depending upon channel 
material) causes charge carriers to be 
driven away from the gate region leaving a 
depletion zone that is essentially free of 
carriers. Thus, the material in the deple- 
tion zone becomes a high resistance in- 
sulator. The depletion zone is created by 
the effect of the electrical field generated 
by the gate voltage. Changing the size of 
the depletion zone effectively changes the 
size (thus the DC resistance) of the 
charge-carrier channel. We find, there- 
fore, that the resistance between drain and 
source varies with the voltage applied to 
the gate. 

Figure 2 shows an enhancement-mode 
MOSFET (N-channel) under two condi- 
tions. In Fig. 2-n the gate voltage is zero. 
Since that type of MOSFET is normally 
off, the enhancement (conductive) zone is 
minimized, and the drain-source channel 
resistance is maximum. In Fig. Z-b, on the 
other hand, a voltage is applied to the 
insulated gate, which creates an electric 
field within the channel. That voltage 
draws charge carriers toward the gate. 
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FIG. 1— CROSS SECTION of a basic N-channel, 
depletion-mode MOSFET transistor. The gate is 
insulated from the channel by a thin layer of 
oxide material. 



INSULATION LAYER 



DRAIN 




.-SOURCE 



GATE 

DRAIN \ tV 



SOURCE 



FIG. 2— AN ENHANCEMENT-MODE MOSFET 
transistor. When the gate voltage is zero, as 
shown in a, the drain-to-source resistance Is at a 
maximum. When a voltage Is applied to the gate, 
as shown In b, charge carriers are drawn toward 
the gate, decreasing the drain-to-source resis- 
tance. 



thereby decreasing the drain-source resis- 
tance (i.e. the channel is "enhanced"). 

In both types of MOSFET's, the chan- 
nel resistance is varied by the voltage ap- 
plied to the gate. In an analog circuit, that 
resistance may vary continuously between 
limits according to the applied signal volt- 
age. Digital circuits, however, have only 
two signal levels (high and low), so the 
MOSFET's used in CMOS devices tend to 
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be all the way on, or all the way off. 

The usual schematic symbols for deple- 
tion-mode and enhancement-mode tran- 
sistors are shown in Figs. 3a and 3b, 
respectively. 

CMOS devices 

The term "complementary" in CMOS 
implies that those digital IC logic devices 
contain complementary MOSFET tran- 
sistors (i.e. one or more transistor pairs 
consisting of an N-channel and a P-chan- 
nel device). Figure 4 shows a typical 
CMOS inverter, which consists of one N- 
channel and one P-channel MOSFET. The 
drain-source paths (channels) are con- 
nected in series, while the gates are in 
parallel. 

In essence, the CMOS inverter consists 
of a pair of electronic resistors in series 
across the DC power supply. Those "re- 
sistors" are configured such that one is a 
high resistance when the other is a low 
resistance; which one is which is con- 
trolled by the voltage applied to the gate. 

That situation is shown in in Fig. 5. 
Note that the output signal of the inverter 
is the voltage between ground and the 
junction of Rl and R2. In each case, one 
resistance will be very high (in the 
megohm range) and one is very low 
(about 200 ohms). Thus, the output will 
be essentially +V or —V. Since most 
CMOS devices use positive logic desig- 
nations, + V represents a high output 
condition and - V represents a low output 
condition. 

Let's look a bit more closely at how this 
circuit works. Since it is an inverter, the 
output will be high when the input is low. 
For that to happen, Rl (i.e. the channel 
resistance of Ql) is very low, while R2 
(the channel resistance of Q2) is very 
high. Thus, + V is connected to the out- 
put terminal. 

When, on the other hand, the input is 
high, the output needs to be low. For that 
to happen, Rl must become the high resis- 
tance, while R2 becomes the low resis- 
tance. Thus, —V is connected to the 
output terminal . 

The transition point (input voltage) that 
causes either high-to-low or low-to-high 
output changes is the mid-point voltage 
between - V and + V. In many practical 
situations, we find that the absolute values 
of -V and +V are equal. There is no 
reason, however, why we can't use une- 
qual voltages for —V and + V. In fact, in 
many cases CMOS devices are operated 
from TTL-style power supplies and thus 
will use + 5 volts DC for + V and volts 
DC for — V. Some designers set + V to 
zero and then use a negative voltage for 
— V. The normal range of ± V is to ±15 
volts DC W'ith some operating to ± 18 
volts DC. 

CMOS part numbers 
The generic type numbers for CMOS 
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FIG. 4— THIS TYPICAL CMOS INVERTER con- 
sists of one N-channel and one P-channel 
MOSFET transistor. 
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FIG. 5— IN EFFECT, a CMOS inverter acts like a 
pair of resistors wired across a DC power 
source. The output is taken from the junction of 
the transistors. The relative values of the re- 
sistors depends on whether the Input to the 
inverter is high or low. 



digital logic integrated circuits are in ei- 
ther the 4000 range (i.e. 4049) or 4500 
range (i.e. 4528). There are also special 
devices that carry unique house-type 
numbers. 

There are two general series of CMOS 
devices, designated "A" and "B." The A 
series are the original type of CMOS and 
may or may not carry an "A" suffix to the 
type numbers. Thus, both 4001 and 
400 1 A can be assumed to be series- A de- 
vices. All series-B devices carry a "B" 
suffix (i.e. 4001B). 

The principal difference between A- 
and B-series devices is that B-series 



CMOS IC's contain internal zener diodes 
that shunt high voltage static charges 
around delicate gate insulators. That re- 
duces (but does not eliminate) the poten- 
tial for damage from electrostatic 
discharge (we'll talk more about that 
problem in a moment). 

There are also other differences. The B- 
series devices generally have higher oper- 
ating frequencies, faster rise-times, and 
greater drive capability than A-series de- 
vices. 

Electrostatic discharge damage 

All semiconductor devices potentially 
can be damaged by high voltage static 
charges; CMOS devices and other 
MOSFET semiconductors seem par- 
ticularly sensitive to electrostatic dis- 
charge (ESD) damage. 

Static electricity is created by the "tri- 
boelectric effect," that is, by creating ex- 
cess electrons on the surface of an 
insulating material by mechanical rub- 
bing. Because of that, static electricity 
can be generated without conscious 
effort. Table 1 shows typical voltages gen- 
erated by ordinary activities. With 35 
kilovolts generated by walking across a 
carpet, it's no wonder that you get a shock 
when you grab the doorknob! 

Note that working at the bench on a dry 
day can generate 6000 volts of static. Let's 
compare that figure with the typical volt- 
ages that will damage electronic devices. 
Table 2 shows those values. Note that 
many of these devices can be severely 
damaged by potentials that are generated 
even under "muggy" (70% relative hu- 
midity) conditions. 

Figure 6 shows the anatomy of a CMOS 
failure. Figure 6-n shows an enlarged 
drawing of a MOSFET-gate region. When 
a static charge hits, it punches a hole in 
the insulating oxide (Fig. 6-b). Normally, 
the failure is immediate and catastrophic. 
Metal from the gate electrode and semi- 
conductor material from the channel fill 
the void and short the gate to the channel . 

At other times, the failure is delayed, 
often for many months or even years. In 
those cases, the metallization of the void 
is not initially sufficient to short out the 
device. As time goes on, however, metal- 
lic ions and semiconductor material will 
migrate into the void. When that process 
goes on long enough, a short will develop 
and the IC or MOSFET will be destroyed. 
To the user, the result is what appears to be 
merely a premature failure of the IC; the 
real culprit, a static discharge, is rarely 
blamed. 

ESD protection 

Damage from static electricity can be 
controlled or even eliminated through the 
use of proper strategy. "The aim of most 
techniques is to keep all pins of the device 
ai the same potential. If excessive volt- 
ages cannot develop between pins of the 



76 



TABLE 1 



ACTIVITY 



STATIC VOLTAGE GENERATED (V) 



Walking Across Carpet 
Handling PVC Bag 
Sitting In Polyurethane Chair 
Working at Workbench 



15% Relative 


70% Relative 


Humidity 


Humidity 


35,000 


1,500 


20.000 


1,200 


18,000 


1,500 


6.500 


150 



TABLE 2 




Breakdown 


Device 


Voltage (V) 


VMOS IC 


30—1500 


MOSFET Transistor 


100—200 


GaAs FET Transistor 


100—300 


JFET Transistor 


140—7000 


Bipolar Op-amp 


200—2000 


CMOS IC 


250—3000 


Bipolar Transistor 


380—7000 




CHANNEL 
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OXIDE LAYER 



Nu 



HOLE 



7 \ 



CHANNEL 



FIG. 6— ANATOMY OF A static-discharge 
c a u sed C M O S f a i I u re . I n a, we s ee t he d i s ch a rge 
striking the CMOS device. In b. the hole that 
results is shown. Either immediately, or after 
several months or years, metal from the gate 
and semiconductor material will till the hole, 
shorting the gate to the drain. 



IC, then damage will not occur. Other 
methods are just common sense. One 
basic rule thai should be followed is don't 
handle CMOS or Schottky devices more 
often than is necessary, 

CMOS devices are usually shipped in 
containers that serve to reduce the chance 
of static discharge damage. Since the aim 
is to keep all pins at the same potential, in 
some cases, especially in the hobbyist 
market, devices or groups of devices are 
shipped wrapped in aluminum foil. Most 
commercial sources , plus those amateur/ 
hobbyist dealers who sell in quantities, 
will ship CMOS either mounted on black 
conductive foam, or, inside of sleeves 
made of anti-static plastic. Blister-pack 
distributors often use a tiny-piece of con- 
ductive foam material to hold pins at the 
same potential. It is prudent to keep the 



CMOS in the containers (or on the foam) 
in which they were shipped until it is time 
to use them. 

Some texts tell you to ground yourself 
to prevent static damage. While that strat- 
egy might, in fact, prevent static damage 
to the CMOS devices, it could also kill 
you! If there is any source of 117 volts AC 
around the bench, then it may seek ground 
through your grounded body — turning 
you into a blown fuse ! 

One method that works for many hob- 
byists is to increase the relative humidity. 
Just step into your bathroom and turn on 
the shower. When condensation from the 



and become ineffective — or very dan- 
gerous. 

For years, hospitals faced a similar 
problem in operating rooms. Explosive 
anesthesia agents (ether, cyclopropane, 
etc.) could be set off by sparks from an 
electrostatic discharge. To counter that 
problem, they used conductive, high re- 
sistance-to-ground floors; conductive, 
high resistance shoes or shoe covers, and 
all cotton garments. That may be extreme 
for most electronics situations, but may be 
appropriate in very dry regions if elec- 
trostatic discharge seems to be an other- 
wise unsolvable problem. 

Tools such as soldering irons should 
have a grounded tip in order to prevent 
electrostatic charge build-up. Also, the 
finished product (printed wiring boards 
that contain CMOS devices) should be 
handled in the same way that you would 
handle the IC's themselves. Store the PC 
boards on conductive foam, or in static 
treated plastic bags, it is a myth that all 
CMOS devices become safe to handle 
when "in the circuit;" some do, some 




CMOS TECHNOLOGY MAKES POSSIBLE this low-power RAM with Internal battery backup. 



steam starts to form on the bathroom mir- 
ror, you can begin to install the CMOS 
devices in their sockets. 

A better alternative is to ground your- 
self, and separately ground your work sur- 
face, through a high resistance. A 
resistance of 2 to 10 megohms will serve 
to drain off electrostatic charges while 
also limiting current flow to a relatively 
safe value in the event of an accidental 
contact with the AC power. Use a 2-wati 
(or higher) resistor for that. We are not 
really worried about the wattage rating in 
this case, but rather, the voltage rating 
(yes, that's right, resistors carry a voltage 
rating). Lower wattage resistors have 
lower voltage ratings, so may short out 



don't (it depends on the circuit configura- 
tion). 

In conclusion, CMOS digital logic 
technology competes favorably with 
TTL. In fact, most large-scale designs 
contain a mix of CMOS and TTL devices. 
The technology selected for a design may 
be a trade-off between speed, power con- 
sumption, drive capacity, noise immunity, 
and other factors. In general, where oper- 
ating speed is more important, the choice 
leans toward TTL, but if low power con- 
sumption is an important consideration, 
then CMOS looks more favorable. 

Next time, we'll turn our attention to 
simple gates, the building blocks of digi- 
tal electronics. R-E 
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Tuning antennas 

UNDER ORDINARY CIRCUMSTANCES 

most people think only transmit- 
ting antennas require tuning. 
Many believe that any old piece of 
wire or built-in antenna serves well 
for receiving. There are, however, 
times when you'll need to tune a 
receiving antenna to get the best 
signal strength (reception) possi- 
ble. 

John Owen (Ml) wants to put up 
an especially effective AM anten- 
na. Well John, you didn't give me 
enough information to provide a 
specific answer to your problem, 
but here are a few principles of 
antenna design that should help 
get you headed in the right direc- 
tion. 

First, however, I should point 
out that the subject of antennas is 
indeed a complex one. The most 
complete treatment I know is con- 
tained in The ARRL Antenna Book 
published by The American Radio 
Relay League (Newington, CT 
06111). Perhaps you can find that 
publication at your local library. 
The examples given therein are for 
amateur (ham) frequencies but the 
theory, explanations, and for- 
mulas apply to any frequency, in- 
cluding AM. 

To make a long story short (over- 
simplified), an effective antenna 
should be: Mounted high above 
ground and as clear of surround- 
ing objects as practical; its elec- 
trical configuration correct for the 
frequency at which it's to be used, 
and finally, its impedance should 
match that of the receiver or trans- 
mitter to which it is connected. 

Getting a wire high and clear is 
simply a matter of putting it up as 
best you can. Sometimes, the 
highest and clearest you can get is 
in the attic or under the eaves of 
your house — if that's the best you 



can do, use it. Other than special 
cases, making an antenna both 
resonant and impedance-matched 
is usually accomplished with an 
"antenna tuner." There are many 
designs for tuners. 

Figure 1 shows an antenna tuner 
that's variable over a wide range. 
The coil, L1, is wound on a card- 
board or plastic form about three 
inches in diameter. There should 
be 40 turns of wire, evenly spaced 
over a span of five inches. Use a 
switch with at least 12 positions 
and connect it as shown in Fig. 1-a. 

If you cannot find a switch with 
that many contacts, you can use 
two (or more) switches connected 
as shown in Fig. 1-6. Actually, you 
can get even better results by hav- 
ing a lever run across the top of the 
coil, thereby, providing a "tap" on 
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every turn of the coil. 

To use the tuner, place it be- 
tween the receiver and the anten- 
na as shown . Then find a weak sta- 
tion and manipulate the controls 
for greatest signal strength (vol- 
ume). You may have to repeat the 
procedure with weaker stations to 
find the best setting. The settings 
won't change unless you change 
the antenna, although you may 
have to vary them a bit in rain, 
snow, or ice conditions. If you are 
using a multi-band radio, you will 
have to find the proper settings for 
each band. 

Oh yes, let us not overlook an 
essential part of a good antenna 
system — the ground. The best re- 
ception (or transmission) occurs 
when the antenna has a good 
ground. Where possible, an earth 
ground (a long rod driven into the 
ground) is best. If that's not prac- 
tical, connect the ground wire to a 
water pipe (be sure it is metallic all 
the way to the earth). 

Good luck, John. I hope you can 
now receive many DX (distant) sta- 
tions. 

Stacked antennas 

Jad Sherbo (MD) has asked 
about connecting two or more TV 
antennas to pick up some of the 
more distant stations. Indeed, an- 
tennas can be "stacked," as it is 
called, to increase their effec- 
tiveness. Yagi antennas, for exam- 
pie, (the type usually used for TV 
reception) can be mounted one 
above the other and connected to 
a common coax or twin-lead feed 
line. Wiring harnesses are avail- 
able for some commercial TV an- 
tennas. 

There are too many variables in 
determining optimum separation 
of the antennas and the proper 
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matching of their feed points for 
me to tell you exactly how to use 
those you may have on hand. Your 
best bet is to get a commercial har- 
ness to suit your antennas or to 
study The ARRL Antenna Book 
mentioned above. I hope you too 
can pull in many DX stations, Jad. 

12-to-6 volt converter 

There are many devices that we 
would like to operate from a car's 
12-volt electrical system. Some re- 
quire 12 volts; they are no prob- 
lem. Others require some lesser 
voltage, so we must drop the 
auto's supply voltage to a level 
that's usable by the device. 

David Housel (NJ) wants to run a 
tape recorder that requires 6 volts 
DC from his auto's 12-volt system. 
There are several ways to approach 
that problem. However, you 
should select one that overcomes 
two difficulties: First, an auto- 
mobile battery's output can vary 
from 12 to 13.8 volts under normal 
circumstances. Second, the load 
requirements of the device can 
vary, for example, when the re- 



corder motor is turned on and off. 

The circuit should maintain a 
constant voltage regardless of how 
those factors change. In cases 
such as yours, I use a simple circuit 
based on a 7805 voltage regulator. 
In addition to a constant output, 
that IC provides overload and 
short-circuit protection. Of course 
that unit is a 5-volt, 1-amp reg- 
ulator, but when placed in a circuit 
like that in shown in Fig. 2-a, it can 
be tricked into providing other 
voltages as well. 

In that circuit, as the arm of po- 
tentiometer R1 is moved from the 
upper end toward ground, the 
output varies from 5 to about 10 
volts. All you have to do, David, is 
to set the wiper of R2 for 6 volts 
and connect your cassette ma- 
chine. If your recorder draws 0.5 
amp or more, be sure to mountthe 
7805 on a heat sink. 

While you are making that little 
circuit, though, why not add a few 
more components and make it 
more versatile? By adding a switch 
and two more resistors, you can 
have a choice of three commonly 
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used voltages ; 6, 7.5, and 9 volts as 
shown in Fig. 2-6. The values of the 
two additional resistors are deter- 
mined in the same way as the first. 
Also, slightly modifying that ar- 
rangement, you can string the re- 
sistors in series and tap off the 
needed voltages at different points 
along the divider. In that way, R1 
sets the voltage level to 6, the sum 
of R1 and R2 determines the next, 
and all three take care of the finally 
tap. Just be sure to check the out- 
put voltages before closing the 
unit and using it. R-E 
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ZORBA 

PORTABLE COMPUTER 

THE EXPERTS' 
CHOICE 



FEATURES: 

• 9" GREEN OR AMBER CRT 

■ 19 INDEPENDENT 55 PROGRAM- 
MABLE FUNCTION KEYS 
« TWO 400K DSOD DRIVES 

• 64K BYTES 200 NS RAM 

• C BASIC COMPILER 

• IEEE 488 BUS MASTEfl PORT 

• 24.6 LBS 

• CPM 2,2 OPERATING SYSTEM 

• M80 (L80, LIB80, CREF80) 

• SOURCE CODE OF THE BIOS 
PLUS UTILITIES 

• DATA COMMUNICATIONS 
SETUP PACKAGE 

• SERIAL & PARALLEL 
PRINTER PORT 

• DATA COMMUNICATION PORT 



$799.00 

W/O Bundle 




BUNDLED WITH 
WORDSTAR. MAIL MERG, SPELLSTAR, 
DATA STAR, REPORTSTAR, CALCSTAR 



DEALER INQUIRIES INVITED 



OPTIONS: 

• 16 BIT 256K RAM UPGRADE 
(B0B8 CPU) $600.00 

• 800K DSOD 96TPI DRIVES 
$300.00 

• COMPOSITE VIDEO OUTPUT 
$100.00 

• SOFT VINYL CASE $25.00 

• TUTOR KIT; $15.00 

(CPM, WORDSTAR, CALCSTAR) 

• SCHEMATIC SET $5.00 

• 10M8 HARD DISK DRIVE 



VISA/MC 



$999.00 
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General Specifications 

ZORBA is the lowest cost lull featured 
portable computer. This light weight com- 
puter Is ruggedly packaged In a conve- 
nient carrying case. The case surrounds 
a strong inner chassis which further pro- 
tects the Z80A based computer with its 
two double sided double density disk 
40QK drives, large easy to read 9" 
display screen and well designed 
detachable keyboard. 



ZORBA uses CP/M, the industry standard 
operating system, which means that a 
wide range of existing software is readily 
available to the user. 



The ZORBA users manual covers opera- 
tion of the unit, all suppllied software and 
all interface and internal information. A 
system diskette is supplied with all 
system files and utilities. A second 
diskette contains the sources for all ZOR- 
3A software mcluding BIOS. SETUP. 
=ORMAT. and PATCH. 



Keyboard 

Keyboard communcates serialy with CPU 

Detachable with 2 foot coiled cord 
95 keys in standard QWERTY format 
13 Key Numeric pad 
Independent Caps Lock and Shift Lock 
55 Software programmable (unction keys 
All keys auto-repeal after i second delay 
All Standard cursor and terminal control 
keys 

Disk System 

Controller: 

Driyes: 



WD1793 

5.25 Double Sided, 

Double Density, 400K 

48TPI 



Built-in disk interchange formats: Xerox 
820 (SO, DD), Kaycomp (DD), DEC 
VT-180 (SD), Osborne (SD) and IBM-PC 
(eg CPM/86) and Televideo 802 
(Read/Write and Format compatibility) 
(Expandable to 61 Formats) 
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Specifications 
General Mechanical 
and Electrical 

Width -1 7.5 inches (44.45 cm) 
Height - 9.0 inches 22.86 cm 
Depth -16.0 inches J40.64 cm) 
Weight -24.6 pounds(11.1 Kg) 
Power -80-130 VAC or 190-245 VAC 

50/60 Hi 

170 watts max 

Display 

Display Tube: 

9" diagonal. Green or Amber 
High resolution display circuitry 
60 Hz refresh rate 

Display Formal: 
25 lines x 80 columns 
5x7 Character Font with lull descenders 
128 ASCII Characters 
8x9 32 Characters Graphic Font 
2K Memory Mapped Display Buffer 
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130 Bay wood Avenue, Longwood. Florida 32750 
305-830-8886 800-327-7 1 82 



CPU Board 

ZS0A CPU running at 4 Mhz with 

00' wait slates 
64K bytes of 200 ns RAM (58K after 

CP/M loaded) 
16K bytes of EPROM (2732) 

can be switched in and out by software 

12K available for user EPROMS 
8275 CRT controller, DMA driven 
1793 Floppy disk controller. SMC data 

separator 
Bipolar proms configure 10 addresses 
Fully structured interrupts prioritized by 

bipolar proms 

Interfaces 

• Full asynchronous RS232 port with 
modem control- Baud rates and data 
translation and protocol programmable 

• Full asynchronous lull duplex R3232 
port with hardware handshake (tor 
printers). Baud rates and protocol 
programmable. (Serial Printer Port) 

• One 8 Sit parallel port with indepen- 
dent strobe and ready lines. Supports 
Centronics interface with an available 
adaptor cable. 

• IEEE 488 Bus Master Pon (ie: General 
Purpose Instrumentation Bus) not Soft- 
ware Supported. 

• 21 Standard Software Programmable 
Baud Rates: 45.5 to 19,200 BPS 
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EDITORIAL 



Computers and the CB Syndrome. 



■Let's face it — Electronics swings in wide patterns of interest that flare up 
almost spontaneously set the world afire, and then ignominiously die out. 
The business got a swift boot out of high fidelity when that first burst on 
the scene, and this was taken up, in turn, by stereo. Audio-type magazines 
flourished to cater to the interests of those who followed these trends. Then 
there was a stabilization, and a wide-spread moderating. 

Just about that time, reverberation came into being, and the artificial 
echo chamber was added to audio systems. Audio came back to life. 

Things lay quiet for some time. Oh, the die-hards and purists continued 
to pursue their hobby, but it wasn't quite like the "good old days," Then 
Citizens Band Radio came along, and it was bigger than audio ever was. 
Everybody got involved. Every car had a CB rig. Housewives were forming 
networks to gossip over the air Teenagers were making dates over the CB. 
And CB, once the realm of truckers alone, was now everybody's property. 
You could hear the bands bristling with phony southern accents as the kids 
tried to emulate the truckers. The language the CB'ers developed was as 
unique as some of their "handles." And of course, magazines catering to the 
new interest flourished as well. 

Then, as suddenly as it appeared, the interest in CB died off. People who 
once craved an occasional "Good buddy how's it look over your shoulder," 
as they drove down the road, were just as happy listening to the BC radio. 
Now when you see a car ahead of you on the road, you begin by asking 
"Hey good buddy, got your ears up?" 

Now it's computers, and again, everybody from school kids that have just 
learned how to read, on through graduate engineers, are taking up the 
computer cudgle. Magazines have sprung up and died out. Is the computer 
to face a like fate as all its forebears? 

No. The computer, thanks to its innate value, will never exhaust the 
interest that holds its practicioners spellbound. Because of its extreme 
versatility the computer is going to be with us for many many years to 
come, and we at ComputerDigest hope to continue to bring you the latest 
news and developments in this astounding field. -^CD^ 
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LETTERS 



LIKES "PRINTER PROBLEMS" 

I found the "Printer Problems" 
articles in ComputerDigest to be 
very useful. How about more 
hardware and interconnect related 
articles 7 — Warren W Munro, Aiea, 
HI. 

Right, Warren. We've got lots of . 
those in the works right now. Keep 
watching for them; they'll be 
appearing regularly. 

A ROBOT NAMED "BYRON?" 

I named my robot Byron 
immediately after solderins in the 
last connection and powering him 
up. This in recognition of a kindred 
spirit. Hope you don't mind. Byron 
isn't finished yet as he has a total 
lack of mobility. At least he knows 
who his maker is! WORKING!!!—! 
E. Deagle, Boydton, VA 

We all had a good laugh here in 
the office over that one, I E. The 
general impression is that you did 
well. I don't have too much in the 
way of mobility either, but at least 
your Byron works! 



BUILD YOUR OWN COMPUTER? 

I have good skills, have been an 
electronics hobbyist all my life, 
and was wondering about the 
idea of building my own 
computer from scratch. Would I 
save money on this? How would I 
best go about it? By the way I 
don't want to build from a kit, 
either — J. Mahoney Sioux Falls, 
S.D. 

We can 't really recommend this 
course of action. While it could be 
done, it would not be 
economically feasible, compared 
with buying a used or refurbished 
unit. Do let us know what you 
decide, and share what you learn 
with our readers. We'll all be very 
interested! 

UNUSUAL REQUEST! 

I know a lot of people have been 
buying Radio-Electronics and 
ripping out and throwing away 
ComputerDigest Vbu may not 
believe this, but I buy the 
magazine, rip out Computer- 



Digest and throw Radio- 
Electronics away! I hate to see it 
go to waste each month, and was 
wondering if one of your non- 
readers might like to split the cost 
with me for a subscription? — S. 
Brandt, Caspar, WY 
Any takers? 

PROTECTING INVENTIONS 

I've invented a computer-oriented 
device I'd like to protect, but can't 
afford a patent. Any 
suggestions?— Sam Dixon, San 
Francisco, CA 

There are several "ideas. " If it's 
sufficiently interesting, get it 
published in a magazine like 
ComputerDigest The magazine 
and its contents are copyrighted, 
and it gives you proof of prior 
published art Another old saw is 
to write up a description and mail 
it to yourself in a sealed, registered 
letter to later be able to prove 
earlier discovery The smart money 
suggests investing in a good 
patent attorney and playing it 
really safe/^CD^ 



COMPUTER PRODUCTS 

For more details use the free 
information card inside the back cover 



SURGE/SPIKE SUPPRESSOR, model 
061, is designed to protect computers, 
microprocessor-based instruments. 
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sensitive electronic and audio equip- 
ment, and scientific instrumentation 
from high-voltage transients and surges 
by instantaneously sensing and sup- 
pressing them. 

The model 067 features suppression 
capabilities of 6,000 amperes max- 
imum surge current, with an energy 
absorption of 70 joules. It is designed 
for use on any standard 120-volt AC 
line, and responds to common and 
differential mode transients and surges 
at once. There are 4 three-wire 
grounded outlets and a main ON/OFF 
lighted rocker; the unit plugs directly 
into any 3-prong grounded outlet to 
provide maximum convenience. It is 
priced at $59.95.— PMC Industries, 
Inc., 9353 Activity Road, San Diego, 
CA 92126, 



DAISY-WHEEL PRINTER, 

The Alphapro 101, is a 20 character- 
per-second printer that uses standard 
Diablo and Gume-compatible print 
wheels and ribbon cartridges. It uses 
an intelligent printer cartridge to adapt 
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it to ail popular personal computers, 
including those with Centronics 
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ports — such as the IBM r PC, PCjr, and 
compatibles; those with RS232 ports, 
such as the Apple lie and the lie, and 
others, such as Apple's Macintosh. 
The Alphdpro 107 features path- 
seeking logic to maximize printing 
speed and a 93-byte memory buffer 
(4000 bytes optional). True propor- 
tional spacing, boldface, double strike, 
strikeout, phantom face, superscripts 
and subscripts, and reverse line feeds 
are also supported, it is priced at 
$399.95 — Alphacom, Inc., 2323 
Bascom Ave., Campbell, CA 95008. 



EDUCATIONAL PROGRAM, 

Bumblebee, is designed to introduce 
children age 6 and up to the disci- 
plines of computer programme in a 
game- 1 ike format. 
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The player controls Bartholomew 
("Bart") the bee by giving him instruc- 
tions that enable him to move from 
flower-to-flower and pick up "pollen 
points." The bees flight must be care- 
fully designed, or he will bump into 
walls or be caught by "Olga," the evil 
garden spider If Bart returns safely to 
the beehive, the screen lights up in a 
colorful sraphic display 

Bumblebee features increasing lev- 
els of difficulty some of them requiring 
the construction of more complicated 
flight patterns. The disk-based pro- 
gram is priced at $29.95. — Creative 
Software, 230 East Caribbean Drive, 
Sunnyvale, CA 94089. 

RADIO INTERFACE CARD, model 
PCI-2000, is a plug-in card for the IBM- 
PC, which interfaces the computer to a 
shortwave radio for copying radio- 
teleprinter and Morse-code signals. 
Examples of signals that could be 
copied include weather information, 
news services, and amateur radio 
communications. The model PCI-2000 
can also transmit Morse and teleprinter 




CIRCLE 24 ON FREE INFORMATION CARD 

signals in applications where two-way 
radio communications are required. It 
is priced at $595.00, including soft- 
ware — HAL Communications Corp., 
Box 365, Urbana, 1L 61801. 



CO-PROCESSOR BOARD, for the IBM, 

PC and XT, the Trackstar, supports 
Apple DOS 3.3, Pro-DOS, Apple Pas- 
cal and Apple CP/M 2.2. With the 
addition of the Trackstar, the IBM user 
can access the vast library of Apple 
games, educational and business pro- 
grams, and the extensive library of 
CP/M business software. 
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Additional features include a full 80- 
column mode, connector for an Ap- 
ple-compatible disk drive to 
overcome copy- protection problems, 
both RGB and composite output and 
support of the language card features. 
Trackstar is priced at $695.00.— Dia- 
mond Computer Systems, Inc., 
3380 Montgomery Drive, Santa Clara, 
CA 95054. 

TRAINING PROGRAM, The Desk 
Organizer, is for use with the IBM PC, 
and designed for training secretaries. 
The Desk Organizer files anything the 
user needs to remember, for instant 
■recall at any time; dials phone calls, 
retrieves phone numbers, inserts ac- 
cess codes; writes and prints memos, 
letters, reports; calculates with a visual 




calculator and an electronic tape, 
stores and runs equations and for- 
mulas; transfers data automatically 
from mode to mode; organizes, alpha- 
betizes, indexes, cross-references, and 
manases f/mewith chimes to remind 
the user of commitments. 

The Desk Organizer is priced at 
$195.00.— Warner Software, 666 Fifth 
Avenue, New York, NY 10103. 

DATA COMMUNICATIONS BOARD, 

the model WD4025, features the uni- 
versal CCITT X.25 LAPB protocol, and is 
designed to be compatible with the 
IBM PC, XT, AT, and compatibles. It will 
link computers at the same site, or 
scattered across the country via dial- 
up, or leased lines through a packet 
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switching network. It will also provide 
a gateway connection for the Local 
Area Networks (LAN). 

Pricing for the model WD4025 with- 
out software in OEM quantity is 
$385.00; pricing with software is 
$695.00 —Western Digital Corpora- 
tion, 2445 McCabe Way, Irvine, CA 
92714. 

TAX SOFTWARE, the Personal Planner, 

can calculate tax liabilities for 1984 
through 1987. It organizes all relevant 
tax information, keeping everything 
available for instant evaluation. It can 
be used for such tasks as retirement 
planning, investing, IRA contributions, 
home buying, two- income planning, 
and even checking a federal tax return. 
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The Personal Planner carries a sug- 
gested retail price of $49, and is tax- 
deductible.— CPAids, 1061 Fratermity 
Circle, Kent, OH 44240. -4<D^ 
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All about the newest high-speed modems; 
where they are and how they work. 



MARC STERN 

■For those who maintain that the higher the baud 
(communications) rate the more bandwidth is needed, 
9600-baud communications may seem like an 
impossibility ever the standard phone system, which is 
limited to 3 KHz of bandwidth, or the range of average 
voice conversation. After all, 9600-baud is a 3200 
percent increase over 300-baud. But, modem 
manufacturers have done it. 

Frequency Shift Keying 

As recently as three years ago, the state of the art in 
digital communications was 300-baud. The typical 
300-baud 103A modem of 1981 used two pairs of 
arbitrary frequencies for send and receive (originate 
and answer), 1070 to 1270 Hz for originate and 2025 to 
2225 Hz for answer (See Fig. 1) These are the tones 
emitted by both modems during a call. Vbu can hear 
them if you listen closely during dial-up. The 300-baud 
modem also used Frequency Shift Keying (FSK) to 
represent the digital data being transmitted. (The 103A 
standard defined the originate-answer tones needed 
for data transmission, as well as the parameters needed 
for communication. All modems which adhered to this 
standard could communicate, one in the originate 
mode and the other in the answer mode.) 

Fig. 2 shows a graphic representation of FSK. In this 
type of data transmission, the modem's circuitry 
modulates the carrier frequency to one level to 
represent a digital and to another to represent a 
digital 1. You can actually hear the data stream of 1s and 
0s if you listen to the phone line during a iow-speed 
(300-baud) transmission. This type of transmission 
relies on a UART (Universal Asynchronous Receiver/ 
Transmitter) as well as the circuitry which takes the 
digital signals from the UART and transforms them into 
audio signals which are compatible with the phone 
system. 

The reason digital data must be turned into audio is 
that the phone system is geared toward voice audio 
with its bandwidth of 3 KHz. Since it is, data must be 



turned into its audio analogs and FSK is used to 
produce those analogs. 

Let's see what happens when you begin digital 
communications at 300-baud (300-bits-per-second). 
First, your computer establ ishes a connection with the 
remote computer system or terminal with which you 
want to communicate. With today's intelligent modems, 
you just call up a program in your computer and 
command it to dial the remote system. After the dialing 
and the call are completed, you will hear a tone 
emanate from your modem. It is the originate carrier 
and is transmitted for a length of time as your modem 
patiently waits for the answer tone. When it hears the 
answer tone, the modem latches onto it and your 
system is connected to the remote system. These tones 
are generated by the modulator section of the modem. 

Now the communications program in your computer 
waits for your action. If you are the originator of the call, 
the chances are good you will either be uploading or 
downloading information. Let's say you are sending — 
UPloading — a file to the remote system. If you are, you 
will be asked for the filename which you select. Vbu 
then hit the appropriate keys on the keyboard and the 
transmission begins. While you were choosing the file, 
unknown to you, the program was putting the modem's 
UART into a ready state. 

(A computer works in a parallel mode within the 
confines of its box with all data moving along in 8-bit 
chunks, unless you have a 16-bit computer and then it 
moves along in 16-bit or 24-bit chunks.) 

With the UART ready, the file transfer session begins, 
The UART takes the parallel data and turns it into serial 
data, holding each piece of data in place until it is 
ready to be sent by the transmitter section of the 
modem. The UART has the necessary storage registers 
to do this. 

At this point, the UART begins releasing the data to 
the transmitter section, where the data are changed 
from their digital forms into their audio analogs and it is 
then frequency modulated through the phone system. 
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FIG.l— THE 300-BAUD ORIGINATE/ANSWER modem uses 
two sets of discrete frequencies to establish communica- 
tions. When the modem originates a call, the tone is between 
1070 and 1270 KHz. The answering modem emits a tone in the 
2025 to 2225 KHz range. The top and bottom frequencies 
correspond to mark and space, two timing parameters used 
in asynchronous communication. 
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Receiving 

Let's see what happens when audio information is 
received. 

On the receivins side, the modem takes the audio 
information it is receiving and turns it back into digital 
form. The receiving circuitry sends this information to 
its own UART, where each bit of information is held in 
storage until the particular digital word is formed. 
When that 8-bit word is formed, it is sent to the 
computer's information bus and on into digital storage. 
The action of the UART and its associated circuitry is so 
fast that you think everything is happening instantly but 
it isn't. If you could slow this circuitry's time reference 
enough you would see that each digital event is 
distinct in itself. However, the speed with which each 
event occurs is so high —microseconds — that it 
appears instantaneous. 

in the 1981-1982 period, data transmission was 
limited to the 300-baud rate because the circuitry for 
higher-speed transmission still hadn't migrated to the 
average microcomputer usee It was beginning to make 
its appearance, but was still too expensive for the 
average computerist. It took developments in large- 
scale integration (LSI) to make this possible. These 
developments included UARTs which could handle 
data at 1200-baud asynchronously as well as 
microcircuitry which could create the proper 
modulation needed so the modem would recognize 
high-speed transmission. 

Asynchronous transmission 

Asynchronous simply means data transmission 
without tight timing Constraints and it is important to 
note it here. At this time, the highest speed thought 
possible for asynchronous communication was 300- 
baud (300 bits per second). At higher speeds, it was 
thought that tight timing requirements were needed so 
both the transmitting and receiving modems could 
operate reliably It was also believed that you needed a 
specially dedicated, conditioned — clean— phone line 
so that data transmission would be error-free. It was 
assumed the phone system was too noisy for reliable 
high-speed data transmission. Therefore those high- 
speed links which existed — there were 1200-baud and 
higher systems- — were synchronous and used 
dedicated lines. Synchronous systems required special 
timing codes to be inserted as "header" information for 
each packet of data that was sent. The timing 
requirements were quite strict. 




FIG.2— FREQUENCY-SHIFT KEYING uses shifts in frequency 
to denote digital information. One frequency level denotes 
digital and the second denotes digital 1. 
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Phase Shift keying 

Phase Shift Keying (PSK) takes advantage of the 
natural period of an audio frequency wave and, rather 
than using a set of discrete frequencies to define digital 
1s and Os, PSK represents data bits by using the 
changing phase of the signal and superimposing two or 
more data bits for each cycle. 

Visualize a sine wave 

The best way to envision this is to think of a sine 
wave, showing the entire period of an audio signal. 
Now, put a dot at the point and another at the 180- 
degree point. These two points represent the digital 1 
and 0, or the binary system used in data 
communications. This system i seal led Coherent Phase 
Shift Keying and relies on defined reference points to 
represent data. It differs from FSK in that FSK relies on 
using the carrier frequency to represent one digital bit 
of information — 0, for instance — and a higher 
frequency to which it shifts to represent the other — 1, 
for example. 

To explain this more fully let's say you are using 
traditional FSK to transmit data. Since you are using an 
audio-frequency range, you are also creating 
sidebands, or the sum and difference of the carrier and 
the modulation rate. For example, let's say the modem 
uses an 1800 Hz carrier and you are sending data at 
1200-baud. Because the modem is using this set of 
parameters, you will find sidebands at 3000 Hz— 1200 
+ 800^and 600 Hz— 1800-1200— and therefore 
higher-speed transmission can fit within the constraints 
imposed by the phone system. 

With low-speed (300-baud) and FSK, you are simply 
using one-half the cycle to define the data you are 
transmitting. This is the key difference between modes. 
FSK uses the 1800 Hz point, for example, to define 
and the 2100 Hz point or upper sideband (1800 + 300) 
to define 1. The lower sideband or 1500 Hz point is 
unused. Further, this type of modulation does not take 
full advantage of the 3000 Hz bandwidth of the phone 
system, while higher speed and PSK do. Low speed 
and FSK only uses about 600 Hz of bandwidth— 
2100-1500 Hz— leaving 2400 Hz unused. 

Another way to go 

Coherent Phase Shift Keying isn't the only way of 
handling high-speed data communications. There are 
two others which are equally as valid and interesting, 
Amplitude Modulation (AM) and Differentially Coherent 




FIG.3— WITH AMPLITUDE MODULATION, the difference in 
amplitude of the modulating signal determines the digital 
information flow. 



Phase Shift Keying (DCPSK). 

With Amplitude Modulation, the amplitude of the 
carrier is the determining factor By varying the 
amplitude of the carrier, with one level representing a 
digital 1 and another representing a 0, you can have 
effective data communication. 

To represent this, think of the traditional AM sine 
wave and then superimpose a modulating signal upon 
it. The difference in amplitude of the modulating signal 
determines the 1 and 0. (See Fig, 3). 

Another form of Amplitude Modulation, is simple 
on-off keying where the digital 1 or is determined 
simply by switching the carrier on and off. While we 





RG.4— HIGH-SPEED MODEMS.which use phase-shift keying, 
use changing phase relationships to attain their speed white 
remaining within the constraints of the phone system. Figure 
4 demonstrates this using a 180-degree phase shift. 



call this Amplitude Modulation, it's really Interrupted 
Continuous Wave (ICW). 

DCPSK 

With this said, let's move on to Differentially Coherent 
Phase Shift Keying (DCPSK). It is unlike Coherent Phase 
Shift Keying in that the necessity of identifying specific 
locations on the sine wave is discarded in favor of 
encoding data using the phase change between two 
signal elements. 

And because there's an almost unlimited potential 
for encoding data during phase changes (See Fig. 4), 
you can see it would be possible to increase data 
transmission speed without increasing bandwidth. 
Large-scale integrated circuitry handles the necessary 
detection and decoding of data. 

How DCPSK works 

Let's take a closer look at DCPSK for a better 
understanding of this concept by first comparing it to 
coherent PSK. As we have noted, coherent PSK relies 
on establishing reference points on the sine wave's 
cycle. For instance, this type of modulation technique 
may use the and 180 degree points, with a degree 
phase shift representing the digital and a 180 degree 
shift representing the 1. The circuitry in the receiver 
requires phase coherence capability so it can 
demodulate the signal. DCPSK, on the other hand, does 
away with the necessity of absolutely identifying the 
reference points in the shift of an audio wave cycle. 
Instead, data are encoded in terms of the phase 
change between successive parts of the audio wave. 

To see this more clearly envision the coherent PSK 



FIG.5— DEMONSTRATING THAT ENCODED BITS OF DATA— 
two bits — using a phase shift relationship of 45 degrees is 
one of many possibilities. Here data are encoded at 45, 135, 
225, and 315 degrees on the signal cycle. Each is still sepa- 
rated by 90 degrees. 

waveform with data points at and 180, or the type of 
waveform you might see if you scoped a 1200-baud 
modem. Change the waveform slightly to encode data 
at different spots on the wave. The difference in phase 
between these insertion points is what defines the 
digital 1s and 0s needed for data communication. For 
instance, with DCPSK, you may have data inserted at 
degrees, 90 degrees, 180 degrees and 270 degrees, or 
a two- fold increase in communication speed since two 
full digital bits are represented on the wave. This is 
called a dibit, with and 180 representing one set of 1s 
and 0s and 90 and 270 representing the second set. 
We only used these points for easy reference because 
there is no hard and fast rule defining where the 
information is to be inserted. It can be anywhere on 
the waveform. (See Fig. 5) 

On the receiving side, the DCPSK discards the 
necessity for fixed reference points, relying, instead, on 
the relationship between the changing phase between 
the signal elements. 

By now you should be able to see the possibilities 
inherent with DCPSK. By using the change in phase, you 
can take advantage of as many as four, eight or 16 
phases on the signal and this, in turn, allows you to 
group two, three and four bit groups of data. It gives 
you a fourfold increase in the amount of data 
transmitted within the constraints imposed by the 
phone system. Vou are taking full advantage of the 
bandwidth available and all the while the phone 
system still thinks you are using a 1200-baud modem 
because you are still relying on the same bandwidth 
we noted in our earlier example (600 and 3000 Hz or 
the sum and difference of the 1800 carrier and 1200 Hz 
modulating signal.) 

Since this type of communication relies on timing 
shifts, it requires synchronous operation. It is also uses 
multilevel data coding in the modem. Research has 
found a relationship between the amount of data you 
send per signaling period, also called the bandwidth 
compression ratio. It is log 2 M, where M is the number 
of levels (signal elements per cycle). This type of 
coding can be applied to any form of modulation. 

The one drawback with DCPSK is that as you increase 
the amount of digital data within a waveform, you need 
a higher signal-to-noise ratio in the receiver This is 
usually handled by either increasing the power of the 
transmitter or lowering noise levels. 

Introducing Quadrature AM 

It is possible to combine Amplitude Modulation 
with DCPSK. Also known as Quadrature Amplitude 
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FIG.6— TO SIMPLIFY MATTERS, the relationship of data in a 
2400-bit modem is shown as it would appear on an os- 
cilloscope. Note the relationship of the four insertions of data. 

Modulation, it can use a two-level AM, four-phase 
scheme to encode three data bits and achieve hrgh- 
speed communications. It is also possible to use a 
two-level AM, eight-phase scheme to encode four bits 
of data per cycle. You can see where the name 
quadrature came from since it relies on the four-phase 
relationship. 

At 1200-baud, the standard 212A modem takes 
advantase of coherent PSK for its high-speed, 1200- 
baud mode and uses FSK for 300-baud. (Bell standard 
21 2A, which defines the characteristics for 1200-baud 
asynchronous communication. All 212A modems share 
the same standards so they can talk with one another 
This standard supercedes the older Bell 202 standard.) 
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This type of modem is capable of recognizing both 
FSK and PSK. 

Dibits and Tribits 

The jump from 1200 to 2400 is achieved by using a 
dibit— two bits of date. The dibit-— 00, 01, 11, 10, for 
instance — is used to encode one of four specific 
phase shifts. For instance, a 2400-baud modem will 
function using four-level DCPSK modulation with a 
phase change of 45 degrees between bits, Pictorially it 
can be seen in Fig. 6. Since there are now four bits of 
information, rather than two, the amount of information 
is effectively doubled, though the phone system thinks 
the modem is communicating at 1200-baud. 

Inserting another data bit and increasing the number 
to three — a tribit — means you can effectively double 
the speed of the communications once again. This 
makes it 4800-baud. This type of modem relies on 
eight-level or diagonal DCPSK and requires three bits of 
information to define the eight specific phase shifts. 
The tribit pattern can be seen in Fig. 7. Again, you are 
adding one extra piece of information at each phase 
shift point — compressing data — allows a manifold 
increase in speed. This type of scheme operates using 
eight data patterns which look much like triangles when 
superimposed on one another Although it would seem 



DATA 




FIG.7— BY COMPRESSING THE DATA, another bit can be in- 
serted, effectively doubling the modem's speed to 4800-baud. 
By compressing the data, another bit can be inserted, effec- 
tively doubling the modem's speed to 4800-baud. The rela- 
tionship, as it would appear on an oscilloscope, is shown 
above. 



FIG.8— THE RELATIONSHIP OF THE FOUR bits of data inser- 
ted at various points on a signal cycle in a 9600-baud modem 
is shown. These points not only determine the phase rela- 
tionship, but also the relative amplitude of the signal. 

that you would only be increasing speed to 3600 
baud, you now have eight levels of data and six bits of 
information per cycle, 8 x 6 = 48. 

Moving from this point, speed again doubles to 
9600-baud. This type of modem uses Quadrature 
Amplitude Modulation and uses four consecutive data 
bits to define both the amplitude of the signal and 
phase changes. It also determines the absolute phase 
of the signal element. You can see the relationship of all 
the elements in this realm in Fig. 8. -^CD^ 
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Electronics SafcwarB Sllore 

Kachpak 4 — A complete accounting package for small business 



Designed for the small business with limited micro- 
computer capacity. Peachpak 4 consists of three 
interactive business application packages: General 
Ledger, Accounts Receivable, and Accounts Pay- 
able. It is designed for a dual floppy disk drive sys- 
tem. 

General Ledger is the center of the Peachpak 4 
system. Used with the other Peachpak 4 modules, 
General Ledger gives you the ability to maintain a 
complete financial picture of your business. 

The flexible chart of accounts setup allows you to 
incorporate your current accounting books; the au- 
tomatic posting of transactions from other Peachpak 
4 modules minimizes errors and saves time. 

General Ledger offers the following features: 

• Allows five-digit account number 

• Offers you automatic repeating journal entries 

• Allows up to 99 departments 

• Identifies transactions posted to General Ledger 
by eight user-defined source codes 

• Allows year-to-date total up lo $21,000,000.00 

General Ledger provides these reports: Balance 
Sheet, Income Statement, Trial Balance, Examine 
Account Status Report, Transaction Register. Chart 
ot Accounts List, and various other reports. 

Accounts Receivable helps you prepare bills lor 
and obtain timely collections from your customers. It 
prints invoices, statements, and ageing reports and 
maintains customer account information, sales 
taxes, and the accounting detail for posting to Gen- 
eral Ledger. 

By closely monitoring your customers' bill-paying 
activity, you can achieve better cash flow control. 
The system eliminates duplication of efforts since 
statements or invoices are generated as the infor- 
mation is entered. The automatic posting of sum- 
mary transactions eliminates reposting errors. 

Accounts Receivable: 

• Prints statements and invoices 

• Provides detail or summary Ageing Report 

• Posts summary transactions to the General 
Ledger 

• Allows automatic customer billing option 



• Allows you to enter sales tranactions without hav- 
ing to print an invoice 

• Provides for balance-forward customers, open- 
item customers, or a combination 

■ Prints sales or dunning messages on statements 

• Handles ten different types of transactions 

• Allows year-to-date total up to $21,000,000.00 




Accounts Receivable provides these reports: Aged 
Receivables Report, Customer Statement. In- 
voices, Transactions Report, Examine Customer 
Activity Report, Customer Accounting Listing, Gen- 
eral Ledger Transaction Register, and several con- 
trol reports. 

Accounts Payable can be used as an independent 

application or in conjunction with General Ledger. 
Besides maintaining a complete file for each vendor. 
it will help determine which invoices should be paid. 
subject to your criteria. 

By supplying instant information on your accounts. 
Accounts Payable enables you to save money by 
Claiming ail eligible discounts. It also helps you keep 
vendor accounts current. 



By allowing you to select automatic payment of in- 
voices based on your selection of discount and due 
dates, Accounts Payable helps you manage your 
cash flow better. 



Accounts Payable: 

• Prints checks with a detailed check stub listing all 
invoices paid by that check 

• Automatically calculates discount allowed 

• Shows amounts due each vendor classified into 
six time periods on ageing report 

• Allow you to enter monthly items for automatic 
posting of reeumng invoices 

• Allows entry of prepaid invoices to properly main- 
tain accurate vendor information 

• Allows optional automatic posting to Peachpak 4 
General Ledger in summary 

• Distributes each invoice to a maximum of eight 
General Ledger expense accounts 

• Has an option to prohibit deletion of invoices 

• Allows year-to-date total up to $21,000,000,00 

Accounts Payable provides these reports: Cash Re- 
quirements Report, Aged Payables Report, Open 
Invoice Report, Examine Vendor Status Report, 
Vendor File List, Check Register. Transaction Regis- 
ter, General Ledger Transaction Register, and vari- 
ous control reports. 

Available for: [MS-DOS 16-bit hardware) Columbia 
MPC, COMPAQ" Portable Computer. Corona 
PC". Eagle*PC, IBM*PC, Texas Instruments Pro- 
fessional Computer *", Zenith Z-100; (Apple 8-bit 
hardware) Apple s ll->-, Apple s lle 

Memory: MS-DOS [version 1.0 or later) with 64K 
RAM. In addition, special versions are available for 
the Apple II computer with 1 6K RAM card and Micro- 
soft Z80 Softcard, both 40-column and 80-column 
displays. 

Language: Runs on compiled Microsoft BASIC ver- 
sion. The Apple version requires Microsoft BASIC 
5.2, 

Disk: Requires two floppy disk drives 



list price $395.00 

pay only $296.00 



check one 

□ Peachpak 4— MS-DOS 

□ Peachpak 40 — Apple II with 40-eolurnn card 

D Peachpak 80 — Apple II and Apple lie with 80-column card 

Total Price of Software £ 

Sales Tax (NY State Residents Must Include) 

Shipping ($2.00 per item) 

TOTAL ENCLOSED (Sony, No COD'S) $. 



Radio- Electronics Software Store 

200 Park Avenue South 
New York, NY 10003 



Name . 



Address . 



City. 



.State . 



.ZIP. 



SORRY - NO CREDIT CARD OR COD ORDERS 
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RESONANT CIRCUIT 
DESIGN 



If you're designing resonant circuits, 
try putting your computer to work! 

LAWRENCE G. FRIEDMAN 

■"Resonant Circuit Design" is a generic BASIC program 
specifically intended for technicians and experimenters 
who work with RF circuits or RF filters. "Resonant Circuit 
Design" will calculate the F C and L (Frequency 
Capacitance, and Inductance) values for a resonant 



and the maximum size solid enamel -insulated wire that 
can be used to wind the coil. This part of the program 
also recycles, so if you don't like the answe<s)you can 
specify other dimensions and the computer will 
automatically recalculate the number of turns and the 
maximum size wire. 

If you want to use a specific size wire you can 
recycle the parameter section and vary the dimensions 
of the coil until the desired wire size is indicated. 

The program listing is for clarity and universality 
rather than memory conservation or "pretty printing." In 
some instances 1 have taken the "long way 'round" to 
insure the program will run on most, if not all, modern 
persona! computers — including the pocket-sized 
portable models. 

Possible "translation" problems are indicated in lines 
10 and 20. If your computer uses different commands 
or symbols for CLEAR SCREEN and exponentiation, 



PROGRAM 


10 REM. CLS = "CLEAR SCREEN" 


300 IFA$ = "n" GOTO 200 


20 REM. SOME COMPUTERS USE [ INSTEAD OF 


310 GOTO 390 


A FOR EXPONENTIATION 


320 CLS:CLEAR 


30 CLS 


330 PRINT "COIL PARAMETERS" 


40 PRINT "RESONANT CIRCUIT DESIGN" 


340 FOR X = 1 TO 1000:NEXT X 


50 PRINT "By Lawrence G, Friedman" 


350 PRINT:PRINT 


60FORX = 1 TO 500: N EXT X 


360 IF Zo0 GOTO 390 


70 CLS 


370 INPUT "ENTER L IN UH>";L 


80 PRINT TAB(10) "MENU'PRINT 


380 LETZ = L 


90 PRINT "TO DETERMINE L. C, OR F ENTER 1" 


390 INPUT "ENTER COIL DIAM. IN INCHES";D 


100 PRINT "TO CALCULATE COIL PARAMETERS 


400LETD = D/2 


ENTER 2 


410 INPUT "ENTER COIL LENGTH IN INCHES>";G 


110 INPUT A 


420 T = SQR{(Z*((9*D) + (10*G)))/D) 


120IFA = 1 GOTO 160 


430 PRINT T;"TURNS" 


130 IF A = 2 GOTO 320 


440 W = T/G 


140 CLS;PRINT "RE-ENTER":PRJNT:GOTO90 


450 C$ = "IS THE LARGEST WIRE SIZE." 


150 IF A = 2 GOTO 320 


460 IF W< 18.9 THEN PRINT "#16";C$:GOTO 540 


160 CLSGLEAR 


470 IF W< 23.6 THEN PRINT "#18":C$:GOTO 540 


170 INPUT ALSO CALCULATE COIL PARAMETERS 


480 IF W< 29.4 THEN PRINT "#20";C$;GOTO 540 


(Y/N?)";A$ 


490 IF W< 37 THEN PRINT "#22";C$:GOTO540 


180 CLS 


500 IF W< 46.3 THEN PRINT "#24";C$:GOTO 540 


190 PRINT "ENTER A'0' FOR UNKNOWN VALUE" 


510 IF W< 50 THEN PRINT "#26";C$:GOTO 540 


200 PRINT 


520 IF W< 72.7 THEN PRINT "#28";C$:GOTO 570 


210 INPUT -ENTER F IN MHZ>";F 


530 IF W< 80.5 THEN PRINT "#30";C$: GOTO 540 


220 INPUT "ENTER L IN UH> ,;L 


540 PRINT:INPUT 'REPEAT PARAMETER DESIGN 


230 INPUT "ENTER C IN PF>";C 


(Y/N?)";R$ 


240 IF F = THEN PRINT 1000/(6.238 * 


550IFR$ = "Y"GOTO390 


SQR(L*C));"MHZ" 


560 IF R$ = y GOTO 390 


250 IF L = THEN Z = 25330/((FA2)*C) 


570 INPUT "REPEAT L,C,F CALCULATION 


260 IF L<>0 THEN Z = L 


(Y/N?)";P$ 


270 IF L = THEN PRINT 25330/((FA2)*C);"UH" 


580IFP$ = "Y"GOTO160 


280 IF C = THEN PRINT 25330/((FA2)*L);"PF" 


590 IFP$ = "y"GOTO160 


290 IF AS = "N" THEN 200 


600 END 



circuit and then go on to calculate the design of an air- 
wound coil using the calculated or a preselected 
inductance value. 

The program automatically recycles: If the calculated 
inductor and capacitor values aren't to your liking, you 
can substitute different known values over and over 
until you get practical answers. 

Finally you select the coil's dimensions and the 
program will calculate the required number of turns 



make the required changes to the program. 

To keep the program reasonably short error-trapping 
is used only for line 110 where there is the possibility of 
an incorrect keyboard entry Other than the keyboard 
entries ahead of line 140, if you deliberately try to trick 
the computer with false entries or data the computer 
will respond with a false answer But give the program 
the data it asks for and it will crank out correct values 
as fast as you can handle them.-^<D^ 
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INEXPENSIVE 
IBM'S 



Third-party hardware can mean big savings and added performance for your IBM PC. 

HERB FRIEDMAN 



*While call ins the IBM PC a home-and-family computer 
stretches the limits of the imagination (because of its 
price, for one thins), it I s true that for business use — 
even for a kitchen-table operation — the IBM PC is the 
way to go. Why? Because most hish-performance 
software is written first for the IBM PC This makes the 
PC a very attractive machine in the eyes of many And if 
you require some highly-specialized software, chances 
are that you'll find it ready and waiting if you have a PC 
to run it. 

Unfortunately, an IBM PC is expensive, and gets more 
so as you add accessories. In fact, you cannot even use 
an IBM PC until you have spent several hundred, or 
even a thousand dollars for peripherals and 
accessories. Essentially the PC works on the same 
principle as the Barbie Doll: the basic doll is relatively 
inexpensive or affordable; it's Barbie's clothes and 
accessories, not to forset the boyfriend Ken doll and 
his accessories, that eat up the budget. (Barbie and Ken 
dress better than I do!) 

But there are ways you can save anywhere from $300 
to ever $1000; 

• Plan carefully so you don't duplicate features. 

• Be patient and shop around. 

• Have a moderate (at least!) understand ins of what 
you need and what you can substitute for 

• Assemble your own IBM PC system, substituting 
third-party components— hardware not manufactured 
by IBM — wherever it won't affect, or will actually 
improve overall performance. 

Besides saving money, you'll end up with a PC havins 
many more features than IBM offers and a model that's 
customized for your particular needs. The minimum 
IBM AC configuration that can be purchased (at the 
time this article was prepared) has 64K RAM and one 
double-sided disk drive. It retails for $1815. But for real 
computing power you'll need a second disk drive 
($425, IBM's price). And if you intend to run a printer 
you'll need at least one printer adapter, which costs 
$75 (parallel) or $100 (serial). Something missing? Right! 
There's no video output or monitor An IBM color/ 
graphics adapter, which has a composite output 
suitable for color or monochrome, will cost $245, and 



the least expensive "recommended for 
IBM"monochrome monitor will cost about $150. So for 
a computer with two drives, a video monitor and a 
printer output you would have spent at least $2710, 
only to discover that few programs run in 64K RAM: 
you'll often need at least 128K, preferably 256K. IBM 
charses $100 for each 64K of RAM, so your total bill will 
be $3010, and you won't even have a serial output for a 
modem, or a printer Now if you have read the 
advertisements in the bis city newspapers and the mail 
order catalogs, you have probably discovered you can 
purchase a "standard" PC system for well under IBM's 
price, often saving In the area of $300 to $700 
depending on the specific hardware you select — or 
what the dealer insists you must purchase. 

Is this a discount on the IBM computer? Usually not. 
In many instances the dealer is using an IBM "bare 
system," which comes with only 64K of RAM, a 
keyboard and nothing else. He fleshes the system out 
using third-party hardware and peripherals. Third-party 
hardware is the stuff that isn't sold by IBM. For 
example, IBM charges $425 for a single disk drive with 
the IBM logo etched on the front panel. You can 
purchase a Tandon 100-2 or CDC -9409 disk drive 
without the IBM logo for about $200, a savings of 
approximately $225 per drive. Let's look at another 
example. IBM gets $100 per 64K RAM. The Great Salt 
Lake Computer Company (1780 West 2300 South, Salt 
Lake City, UT 84119) sells the 64K kits for about $50, or 
$150 for three kits, a savings of $150 when expandns 
the system from 64K to 256K. As you can see, this isn't 
one of those articles on how to save pennies: we're 
talking about a lot of money often the difference 
between whether you, your business, or your school 
can afford an IBM PC, and we haven't even started 
discussins extra features yet. 

The basics 

First things first, you must set a bare system, officially 
called "System Unit 64K," whose part number 5150104 
is often shortened to simply "...104." This isn't the 
easiest of things to locate. At the time this article was 
prepared it was no longer on the price list of some IBM 
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product centers, and neither the local Computerland 
nor Sears Business Systems would sell one to an 
individual. (They don't want to sell you one because 
they don't want you building up a complete computer 
system for less money than they will charge you.) 
However, business is business, and advertisements 
offering a "bare PC'are appearing with increasing 
frequency) Even some IBM product centers suggest 
they will be selling them in early 1985 when the 
anticipated demand for the IBM PC slackens. 

If you are offered a bare PC at any price — list or 
discounted — take extreme care to be certain you are 
getting a PC2 — the latest version— which is socketed 
for 256K RAM in 64K modules, each module consisting 
of nine (yes, 9) ICs (only 64K is provided in the bare 
unit). The earlier PC, often called the PCI, was socketed 
for only 64K RAM in 16K modules. Do not accept a PC1. 
you want a PC2. 

Okay you now have a computer, but there's no 
display First thing you'll need is a monochrome 
monitor Amber screens are all the rage, but many users 
find them difficult to use hour after hour We suggest 
the monochrome green-screen Zenith ZVM-121, which 
sells in the discount price range of $90-5115. It has 
excellent bandwidth, delivers sharp characters from 
comer to comer, and is the monitor we use when 
photographing real-time computer video displays. It is 
in no way the equal of the IBM monochrome display 
but it doesn't sell for the IBM's price of $620 (the cost 
of the IBM monitor plus the required monochrome 
adapter). 

you'll need something that generates an output from 
the computer for the video display For that we suggest 
the $245 IBM Color/Graphics Monitor adaptor, which 
provides either a 40 or 80 character "composite" (color 
output also suitable for monochrome), and an RGB 
color output. Just connect your monochrome monitor 
to the composite output's phono-type jack. While there 
are third-party color/graphic monitor boards, they 
aren't all that much better and they cost about the 
same as the IBM. And why not go with IBM when the 
price is about the same? There are other boards that 




deliver a better graphic display but they are much 
more expensive and justified only if you have a need 
for graphics. 

Disk drives 

Next, you'll need disk drives and a disk controller 
Many sources sell the Tandon 100-2 and/or CDC-9409 
drives for about $200. Find the least expensive source, 
but if possible — even if it costs a few dollars more — 
buy them from an outfit that provides installation 
instructions on how to set the drives' internal jumpers, 
and which terminating resistor block to remove. If you 
try to go-it-alone you can spend weeks trying to 
determine what's wrong, and the IBM service center 
isn't going to help you with third-party hardware. For 
this article we obtained the drives from Conroy-Lapoint 
(12060 Garden Place, Portland, OR 97223), who 
provides notably good instructions for their disk drives 
and user-intalled RAM upgrades. 

The disk controller 

Disk drives need a disk controller to tell them what 
to do. IBM's own disk controller (called a "disk 
adapter") now costs only $100 — a fantastic value. 
However, the disk controller takes up one of the five 
available slots, while the color/graphics monitor 
adapter takes up another slot: leaving three slots for 
everything else. If you add a printer and a serial output 
adapter there's just one slot left for future expansion 
inside the main cabinet. But the disk controller is a 
plug-in board, and like other plug-ins such as the 
parallel and serial adapters, calendar/clocks, and RAM 
upgrades, they are available from third-party sources. 

In fact, greater computer flexibility is attained — 
though it costs a few dollars more — by using multi- 
function boards (adapters) from third-party sources. 
For example, a Maynard disk controller, which can be 
purchased for as little as $169, is also available with a 
serial or a parallel printer adapter Or — and this is 
preferable — -you can use Maynard's Sandstar disk 
interface (approximately $200), which can accept any 
combination of up to three additional modules: serial 
or parallel interfaces, a battery-powered clock/ 
calendar, or a game port. The Sandstar interface 
equipped with a serial and parallel interface is the one 
we used and recommend. At the minimum, it saves at 



FIG.1— THIS IS THE MINIMUM PC system you can get. The 
finger points to the three rows of empty sockets that the user 
can populate with low-cost EC's to upgrade the supplied 64K 
Of RAM to 256K. 




FIG.2— THE PENCIL POINTS to one of three empty module 
locations on a Sandstar disk controller board. Any of the 
available modules will fit any location. 



14 ComputerDigest — APRIL 1985 




FIG.3— THE CLOCK/CALENDAR MODULE (top) is non-vol- 
atile because it is powered by its own on-board rechargeable 
battery. Like the parallel printer module (bottom), it plugs 
directly into the disk controller board. 



least two, possibly three slots. The extra position on 
our Sandstar controller was used for a battery-powered 
clock/calendar. We actually had four functions in a 
single slot. (Because of recent IBM price cuts for their 
disk controller, we anticipate third-party controllers will 
be discounted for additional savings.) 

Still more computer power 

Before you run out to purchase your hardware, stop 
and reflect on what kind of system you'll want to end 
up with. Will you want a RAMdisk — memory that can 
function as a disk drive? For that you'll need extra 
memory and the software. If all you need is extra RAM 
you can get just a memory expansion adapter from 
IBM, assuming you have an available slot. 

On the other hand, a board called the Captain, from 
Tecmar, Inc. (6225 Cochran Rd., Cleveland, OH 44139) 
provides the extra memory as well as serial and parallel 
ports, and a battery clock/calendar But be careful not 
to duplicate existing functions. If you started out with a 
Sandstar disk controller you might already have the 
needed ports: You might only need extra memory 
which is available as a separate memory-only board. To 
avoid the extra costs of duplicate functions, determine 
the kind of computer system you hope to end up with 




FIG.4— THIS IS HOW the disk controller board looks with the 
calendar/clock and parallel printer adapter installed. The pen- 
cil points to the remaining module location, which can be 
used tor a serial I/O, another parallel port, or a game port. 



oefore you make any purchases. If you think you'll want 
or need the extra memory use the Tecmar board with 
its serial and parallel ports, and the basic (no ports) 
Maynard disk controller, or the IBM controller— which is 
a best buy at $100. There are several other sources for 
memory/port/calendar boards, among them Quadram 
and AST. More or less, they offer the same features: 
extra memory serial and parallel ports, a game 
(paddle) port, and a battery-powered clock/calendar. 
An extra "plus" for the non-IBM multi-function boards is 
that they are usually supplied with a "free" software 
package that often includes high performance utilities. 
But there is software, and then there is good software. 

For example, some of the "free" software which 
partitions part of RAM into a disk emulator (RAMdisk) 
simply assigns a drive letter to the partitioned memory 
On the other hand, The Tecmar software lets the user 
substitute the RAMdisk for an existing drive, and then 
automatically moves the assignment of the existing 
drives up one notch: if the user assigns the RAMdisk as 
the B: drive, the software automatically makes the 
original B: drive into drive G. 

This doesn't sound like much, but if your software is 
always looking for a data file on drive B: it will default 
correctly if you copy the necessary files from what is 
now drive G to RAMdisk B:. If the RAMdisk is any old 
assignment, software that defaults to B: will never work 
correctly out of the RAMdisk. (You can pull off the same 
trick using PC DOS 2.0 and 2.1, but it's easier if done 
automatically by the RAMdisk software.) 

Software for multi-function memory boards also 
often permits the RAM to serve as a printer spooler 
Again, there is software, and then there is good 
software. Some spooler software doesn't permit disk 
access for the foreground program while the spooler is 
in the background. Other software programs the extra 
RAM on the multi-function card to function as an 
independent spooler, allowing disk access by the 
foreground program. Make certain you understand 
exactly what you are getting in the way of spooler 
software. As a general rule of thumb, the multi-function 
boards are primarily super-high resolution graphics 
adapters, or memory boards with I/O ports, calendars 
and game ports. If you don't anticipate needing more 
than the basic 256KB of RAM it's questionable whether 
a multi-function board will be worth the money You 
might be better off with a multi-l/O board — an adapter 
with any combination of up to four serial or parallel 
ports. Just eliminating the memory capacity (empty 
sockets) from a multi-function board can save $50 or 
more. 

Putting it all together 

We have wandered around a little to give you an 
idea of the kinds of savings to be made, and the 
various kinds of hardware available from third-party 
sources. It's now time to assemble our PC. 

First things first. Take the cover off the bare PC by 
removing the six screws on the rear apron and sliding 
the cover forward. Then remove the covers for the disk 
drive compartments: simply pop the two speed nuts 
off the plastic posts on the rear of the covers. The RAM 
and other ICs used on the plug-in boards are extremely 



APRIL 1965 — ComputerDigest 15 



/ 



sensitive to static voltage surges; any static elctricity in 
your body must be discharged to ground before you 
handle any components. Before you do anything else 
make certain you have a grounding bracelet connected 
from your wrist to a true electrical ground. If you don't 
have a grounding bracelet, make one by splicing a 1- 
megohm resistor in series with a length of wire, solder 
a small clip to one end of the wire and and connect 
the opposite end to the electrical ground. Attach the 
dip to your metal watchband, or the metal buckle if 
your watch has a leather or plastic band. If you don't 
wear a watch, make some provision to ground yourself 
because the RAM and the accessory boards usually 
lose their warranty if they are "blown" by static 
electricity Handle nothing if you aren't grounded. 

The next step in assembling your "cheaper and 
better" PC is to install the extra RAM into the empty 
sockets, making certain the notch on the end of the IC 
faces the rear of the chassis. Once again, we suggest 
you make 256KB of RAM the minimum configuration, so 
fill the three rows of empty sockets. 

Next, install the graphics/ monitor adapter in any slot 
except the one closest to the power supply and check 
out the computer before you install any other boards 
or accessories. (At each step of the way you must be 
certain the computer works before you go on to the 
next step). The monitor adapter installs the same as ail 
the other boards: Select a slot, install the small plastic 
guide that's supplied with the adapter by simply 
pressing it into the matching holes on the front of the 
chassis, and seat the board in its slot. (Note, you must 
remove the matching slot cover on the rear apron 
before you seat the adapter in its socket) 

There are two internal DIP switches that must be set 
to correspond to the amount of memory and the 
number of disk drives. Remember, at this stage you 
have no drives. The instructions supplied with IBM's 
color/monitor board show how to set the switches. 

Plug in the monitor and fire up the computer If it 




FIG.5— OUR MINIMAL DO-IT-OURSELVES configuration be- 
fore further upgrading. The disk drives have been installed, 
along with the disk controller and graphics/monitor adapter 
boards. Both parallel arid serial modules are installed on the 
disk controller card, which now provides four functions in a 
single slot. What appears to be a rat's nesto\ ribbon wire from 
the parallel and serial modules is just fine; don't try for neat- 
ness — Just position the wire wherever it will tit. 



works, install the disk drives and their controller board. 
The disk controller board must be installed in the slot 
nearest the power supply 

The standard controllers are supplied with the 
necessary connecting cables and notably excellent 
installation instructions, so there's no necessity to go 
into details here. Take note, however, that the cable is 
twisted at one of the two drive connectors: this is 
normal. It accommodates a clever system IBM used to 
avoid errors when programming each drive's disk 
selection jumpers. 

Unike the programming of the drive-select jumpers 
for other computers, IBM programs both drives exactly 
the same with a "shorting bar" across drive select #2. 
Do not use any other shorting bars on the drive-select 
socket. Only drive A: uses a terminating "resistor block" 
that resembles an IC Pull the block from the B: drive. 
Some disk suppliers such as CONROY-LAPOINT provide 
complete instructions on how to set up the drives. 

Install the drives in their compartments. Secure any 
modules you plan to use with the controller on the disk 
adapter board along with all connecting cables, then 
install the controller in the last slot, the one 
immediately adjacent to the power supply Connect 
the power plugs (part of the bare PC) to the drives, 
and then the ribbon cable from the controller. The 
cable goes to drive B: first; the end of the cable goes 
to drive A:. It might appear reversed but that's the way 
to do it. 




FIG.6— MORE SLOT CONSERVATION. The parallel and serial 
connectors are installed on a single mounting adapter to 
avoid "killing" a slot position just for a connector. 



Set the DIP switches on the motherboard for two 
disk drives. Next, using IBM's DOS 2.0 or 2.1 (which you 
must purchase), check that everything works correctly 
There will be a long delay after you turn the power 
switch on as the computer checks it's RAM. After what 
seems like an eternity (actually a few seconds), disk 
drive A: will start and load the DOS (Disk Operating 
System). 

If everything checks out, install your multi-function 
boards one at a time, testing every function before 
installing the next board. If you have done your 
planning carefully you will probably have every feature 
you want or need and still have at least one slot open 
for future expansion.-^(D^ 
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FEATURES • 1 mV/div 
sensitivity • 23 calibrated 
sweeps • Rectangular 
CRT with internal grati- 
cule and scale illumin- 
ation • Signal Delay Line 

• Video Sync Separators 

• 20 MHz Li miter • X-Y 
Operation • Z axis input 

• 16 kV Accelerating Vol- 
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Difference Capability • Channel 1 Output « Includes Probes 
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ade sensitivity to 40 MHz 
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$899" 

(Reg. $1150.00) 



FEATURES - 1 m/Vdiv 
sensitivity • 22 calibrated 
sweeps • Rectangular 
CRT with internal grati- 
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Video sync separators • 
X-Y operation • Z axis 
input ■ 1 6 kV accelarat- 
ing voltage • X1 sweep 
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probes 
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FEATURES • 1 mV/div 
sensitivity • 21 calibrated 
sweeps • Rectangular 
CRT with internal grati- 
cule and scale illumina- 
tion • Signal delay line- 
Video sync separators • 
X-Y operation • Z axis in- 
put • 1 2 kV accelerating 
voltage • X10 sweep 
magnification • Delayed sweep/dual time base • Single sweep • 
Auto focus • V mode-displays two signals unrelated in frequency • 
Sum & difference capability • Channel 1 output • includes probes 
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FEATURES • 1 mV/div 

sensitivity • 20 calibrated 
sweeps • Rectangular 
CRT with internal graticule 
and scale illumination • 
video sync separators • 
X-Y operation • Zaxis in- 
put • 6kV accelerating 
voltage • X10 sweep 
magnification • Auto 
sweep • v mode-displays 
two signals unrelated in 
frequency • Sum & differ- 
ence capability • Channel 1 output • Includes probes 
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Communication odds-n-ends 



THE MAILBAC USUALLY BRINGS A 

steady stream of information, de- 
vices, and procedures that by 
themselves would not justify a full 
column, or even half a column for 
that matter. But because they are 
often things that may be useful to 
communications technicians, 
every once in a while we put them 
all together even if they're unre- 
lated. This time we'll start out with 
a look at portable telephones. 

A few years ago telephone man- 
ufacturers were almost climbing 
the walls because there were only 
four authorized channels for 
mobile telecommunication ser- 
vices. The way they told it, the 
switched telephone system — the 
thing I usually call the dial-up sys- 
tem — would eventually sound like 
the Tower of Babel as neighbors 
accessed each other's phone. 

From the rock- bound coast of 
Maine to the sunny shores of Cal- 
ifornia, newspapers have enter- 
tained us with articles telling of 
people cruising through neigh- 
borhoods trying to determine 
whose portable telephone they 
could access to make free long- 
distance calls. 

I've tried to track down that il- 
lusive service thief, but each re- 
port that I've followed turned out 
to be ninth hand. And as you 
might expect, I've never located 
anyone whose phone was actually 
accessed by the "phantom of the 
portable telephone." (No doubt, 
g tomorrow's mailbag will bring in a 
z stack of mail from people whose 
§ best friends have illegally accessed 
o their portable telephones.) In ad- 
j dition, there is another problem: 
o People are constantly being ha- 
5 rassed by the interminable click- 
(c ing caused by some one else's 
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portable telephone or other de- 
vice in the same building. 

Well, as the FCC said when peti- 
tioned for more channels: "Tech- 
nology will take care of the 
problem." And that's just what 
happened. The most modern por- 
table telephones use digital en- 
coding — a digital burst transmit- 
ted when any key on the unit is 
pressed. The base unit (which con- 
tains the dialer) doesn't respond 
until it senses the correct code. 
Therefore, no one can creep 
through the neighborhood look- 
ing for free access to long-distance 
service, and the folks watching 
"Dallas" on the TV won't be dis- 
turbed by dial-clicking (from the 
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telephone relays) or calls intended 
for their neighbors. 

Figure 1 is a representation of 
the waveforms you might expect 
to see for one encoding system 
used in portable telephones. 
Whether it's the base unit trans- 
mitting to the portable handset or 
vice-versa, a digital identifier is au- 
tomatically transmitted when the 
device is first keyed, which acti- 
vates the receivers in both the 
headset and base. 

The receiver responds only after 
the correct code is sensed, and 
only then is the system ready to 
handle the normal telephone chit- 
chat. At the end of the call, hang- 
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ing up the phone causes the de- 
coder to automatically reset the 
system. If either the base or re- 
mote unit does not receive the cor- 
rect code it remains in the standby 
or muted condition. 

While 1 haven't seen tone-en- 
coded versions of portable tele- 
phones, some readers have inquir- 
ed about them, so I expect they do 
exist. They would work the same 
as the tone-encoded walkie-talk- 
ies, using eithera continuous sub- 
audible tone, or DTMF (Touch- 
Tones). Speaking personally, digi- 
tal is probably cheaper, and cer- 
tainly the wave of the future. 

New modem uses old idea 

Every once in awhile I get letters 
suggesting that I leave the stone 
age. And a recent column on new 
uses for carrier-current transmis- 
sions — signals broadcast through 
electric power-lines — was no ex- 
ception! That discussion brought 
with it the usual assortment of let- 
ters taking me to task for trying to 
resurrect ideas from the 1930's. 
Well, this time we're resurrecting 
old ideas to enhance modern 
communications systems. 

The latest modem for comput- 
ers is the tine Carrier Modem 
(LCM), which uses the powerline 
to carry the computer signals. The 
LCM contains a miniature trans- 
mitter and receiver whose I/O con- 
nects to the powerline through the 
same linecord that powers the 
modem; the computer connects 
to the LCM through the standard 
RS-232 connector. It works the 
same way as the conventional 
computer and modem setup used 
with the dial-up telephone sys- 
tem. 

The primary functional dif- 



ference between standard ar- 
rangements and the LCM system is 
that the signals in an LCM system 
travel from computer to computer 
through the powerline rather than 
telephone wires. That means that 
for communications between 
computers, you don't have to 
make a telephone call, and neither 
do you have to stretch direct wires 
between two computers. Instead, 
you simply plug the LCM into the 
nearest convenience outlet. 

For more information on the 
powerline modems, write to 
Global Computer Supplies, 9138 
Hemlock Drive, Hempstead, NY 
11550. (They also have a nifty fiber- 
optic modem. How's that for the 
other extreme?) 

Telephone repair 

Since the government's smash- 
ing victory over AT&T — giving 
them exactly what they wanted in 
the first place — the consumer is 
left with a telephone system that 
provides poorer service, charges 
higher rates and, more important, 
is difficult to obtain repairs from. 

In a brilliant move, AT&T split its 
telephone hardware between two 
separate companies. That means if 
a customer — like some sweet little 
old lady with no knowledge of 
telephone electronics — calls the 
wrong people, she not only 
doesn't get her telephone re- 
paired, but also gets smacked with 
a bill for $40 or $50 because she 
called the wrong people! 

In short, AT&T managed to un- 
load all responsibility for their 
products by making repair a gam- 
ble; guess wrong and it will costs 
you a good part of your weekly 
salary or monthly pension. The el- 
derly or infirm, the poor, and any- 
one just getting by on a small fixed 
income are going to need help 
from someone when their tele- 
phones won't work. 

Given a vacuum, someone must 
fill it and it is conceivable that 
they'll turn to the people who 
keep their TV's running. It's very 
likely that the TV serviceman will 
eventually double as a telephone 
repairman because his is the only 
service people can rely on. 

Think it's farfetched? Then take a 
look at the latest advertisements 
for B&K test instruments. Their 
model 7042 telephone line ana- 



lyzer ($19.95) will test the incoming 
line for proper voltages and ring 
signals, as well as the loop. Carry 
one of those in your tool box along 
with a "real telephone" (a Bell Sys- 
tems model 500 or equivalent) and 
you can help any customer get a 
service call straightened out while 
AT&T and the local operating com- 
pany play their tittle game. 

Since it's likely that everyone 
will eventually purchase tele- 
phone equipment from third-par- 
ty sources (what AT&T was after 



from the beginning), B&K's 1042 
can put you in a position to handle 
your own household telephone 
service. 

Undoubtedly I'll be receiving 
mail from B&K in the next few days 
with information on their model 
1045 tester, which tests just about 
everything having to do with wired 
and wireless phones. Because of 
its nearly $400 price tag, I feel that 
it deserves a little more space. So, 
we'll save it for another time. R-E 
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Automatic data sequencing 



IN OUR LAST DISCUSSION OF MEMO- 

ries, we mapped out the design 
criteria for our demonstration cir- 
cuit. We've taken care of keyboard 
data entry with the binary key- 
board encoder that we've already 
built. This time, we'll see what 
must be added to that circuit to 
make it do something useful. After 
all, what good is the encoder with- 
out having some way of storing 
and/or manipulating its output 
data. 

Since one of the design criteria 
is automatic sequencing of the ad- 
dress and data, we'll need some- 
thing in the circuit that automat- 
ically does one thing after another. 
The problem of data sequencing 
was addressed when we built the 
binary keyboard encoder, which 
was designed to continuously 
scan a series of switches in search 
of a depressed key. 

Automatic sequencing scheme 

Since we'll be sequencing both 
address and data, we also need 




ROBERT CROSSBLATT 



K.E1 BOARD 
STRORE, 



SEQUE.MCE 
C0OTR.OL 




DAT* 



Wonat.e 



5ToflA0>£ 

2 



HK»t<-OR[>ER. 

kai-F or 

ADPRKAS 

—3 



LOW-OftOEft 

WPLF OF 

— o 



STORAGE. 




FIC. 2 



FIG. 1 



some way to let the circuit know 
which is which. The easiest way to 
keep track of what's stored where 
is to store the low and high order 
halves of the address, plus the data 
separately. Given all that, let's take 



a look at Fig. 1, a tentative solution 
to the problem. 

The data coming out of last 
month's keyboard are fed to a se- 
ries of latches, each of which is 
four bits wide. Since the 5101 (the 
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static RAM that we'll be using for 
storage) has eight address pins 
and four data inputs, we'll need 
three latches to handle the job. 
You can get IC's that are 4-bit 
latches, but a "neater" way is to 
use a 4508. It's a 24-pin IC that is 
really two 4-bit hold-and-follow 
latches in one package. By using 
that IC, we'll only need two 4508's 
and have one latch left over for any 
brainstorms we might come up 
with in the future. 

The easiest way to sequence 
things is to use a 4017 binary coun- 
ter, an IC you should be really fa- 
miliar with by now. We spent some 
time discussing that IC in 
November and December, 1983. 
Now that we have the cast of 
characters for this portion of the 
circuit, let's put them together and 
see how they fit into our design. 

How it works 

Figure 2 is a schematic of the 
circuit we'll use to sequence the 
binary in information from the 
keyboard encoder that we built 
last month. It consists of a 4017 
counter/driver and two 4508 dual 
4-bit latches. (If you're wondering 
about the parts numbering, I'm 
keeping things in line with last 
month's circuit to avoid con- 
fusion.) 

The action of the 4017 is (or 
should be) self explanatory. One 
thing that does deserve a bit of 
attention, however, is the way the 
clocking is being done. The 4017 
sequences on the positive going 
(ground to + V) half of the incom- 
ing clock pulse. 

Note that the four data lines 
(0-3) of the 4017 are connected to 
the strobe inputs of the latches. 
That is done to sequentially enable 
each latch. Also notice that the 
disable pins of each latch is tied to 
ground; That means that the out- 
puts of the 4508's are permanently 
enabled. However, there is no data 
output unless the strobe input is 
high. 

The 4508 can provide a three- 
state output, but there is no need 
for it because there's no common 
output-bus. Each latch will be used 
to control different parts of the 
memory and will, therefore, be 
connected to different pins. (But 
keep the three-state option in 
mind because many applications 
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The new VIZ WP-29A Monitor IS0-V-AC and the 
WP-30 IS0-V-AC II give you more power and more 
accurate line monitoring for your service, quality 
control or educational applications. 

Voltage in the WP-29A is continuously variable from 
to 150 V, with current ranging from to 2.25A 
maximum. (0 to 150V, 5A maximum in the WP-30). 
Plus large W taut band meters monitor AC line 
voltage, load voltage and load current with an 
accuracy of ± 2%. Leakage is less than 0,1mA 
(lower than established ANSI limits!) 

For your safety, our isolated power sources are 
protected with thermal overload devices and 
grounded metal cases. 
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the Isolation Source! 

Electro '85 - Booth 3114 • EDS '85 - Booth D13 

VIZ TEST EQUIPMENT OMston of VIZ Manufacturing Co,. 
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require that feature, which is not 
found on all latches.) 

When power is turned on, all 
four latches are cleared by the R-C 
pulse generated by R3 and C2. 
Also at turn-on, pin 3 (output "0") 
of the 4017 goes high and enables 
the inputs of the first latch. The 
circuit then sits there and waits pa- 
tiently foryou to press a key on the 
keyboard. In other words, any 
data presented to the input of IC5- 
a will now be transferred to its out- 
put. 

When a key is pressed, encoded 
data enters lC5-a and is passed on 
to its outputs (which is connected 
to 4 address inputs on the 5101 
CMOS static RAM). At the same 
time, the strobe line goes from 
high to low and remains in that 
state so long as the switch is held 
down. 

After the key is released, the 
strobe line returns to the high 
state and the 4017 advances by one 
count. That disables the first latch 
(IC5-a) and enables IC5-b, the next 
latch in the chain. The same action 
is repeated for each successive 
latch. 

When putting the circuit to- 
gether (and you should), note that 
the 4017 counts on the release of 
the switch rather than on the 
pressing of the switch. You could 
make things happen when the key 
is first pressed if you want, but it 
would take a bit more hardware 
and, quite honestly, 1 can't think of 
one reason for doing things that 
way. 

When data comes off the key- 
board, they are sequentially 
stored in each latch automatically. 
Now, automation is a wonderful 
thing, but there are times when 
you want a little more control. In 
our case, automation means that 
there's no way to go back. Put an- 
other way, if you hit the wrong key, 
there's no way to correct it. That's 
the penalty you pay for not design- 
ing things to work with an "enter" 
key. 

If you feel that you'd like to be 
able to go back, or you want to 
actually strobe the data into the 
latch separately, all you have to do 
is put a clear switch into the cir- 
cuit, or clock the 4017 with a sepa- 
rate switch. How to go about 
doing such things is a good exer- 
cise to see if you really have a clear 



understanding of all the things 
we've done so far. Design it your- 
self and try it out. As for me, I'm all 
in favor of automation. 

When you add extra features to 
the circuit, keep in mind all the 
design rules we've discussed. 
Write everything down, from the 
criteria to the actual hardware 
you're putting in the circuit. As I 
said before, bad habits are hard to 
break, and any circuits designed 
with bad habits have a way of going 
up in smoke! 

You'll notice that we have an ex- 
tra latch left over. Since all we're 
handling is four data-bits and eight 
address-bits, the last latch seems 
to be an unavoidable waste of 
hardware. Why not put in some 
brain burningtime until next time; 
see if you can think of some use for 
it? I've already got something slick 
in mind — how about you? 

Feedback 

Before we end this month's dis- 
cussion, there's a piece of impor- 
tant business that requires imme- 
diate attention. I thought that I'd 
taken care of it some time ago, but 
it seems that it needs a little bit of 
clearing up and now's as good a 
time as any. 

I've received several letters 
lately that contain more or less the 
same comment. Several of you 
have said, "I like what you're doing 
but" (followed by): "I know a way 
to do it better;" "I know a way to 
do it easier;" "I can do it with 
fewer parts;" "My way uses a lot 
less power," and other such state- 
ments. 

I guess there's some confusion 
about what you're supposed to get 
from this column. There are many 
schematics of workable circuits 
drawn and explained here, but the 
point of them isn'tto compile a list 
of construction projects or, for that 
matter, anything like the sort of 
thing you'd see in the many books 
dealing with the 555 timer. 

If you look over some of our past 
discussions, like the ones on the 
4018, which began in January, 1984, 
you'll realize there's much more to 
it than just figuring out how to 
generate sinewaves. After all, our 
final circuit only had a handful of 
parts and was far short of what is 
needed for any really serious au- 
dio measurements. Not only that, 
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but we spent three months or so 
putting it together! 

Once and for all, let me state 
what I thought was obvious: The 
point of these discussions is not to 
show you how to build anything in 
particular, but merely to show you 
how to build anything in general. 
More often than not, the reason 
what works out well on paper falls 
apart in practice is because the ap- 
proach to the project is wrong! 

Getting something from 
brainstorm to breadboard must be 
done in a rigorous, systematic way, 
or the chances of success are just 
about non-existent. Listing design 
criteria and flowcharting the initial 
idea are as important to the final 
design as deciding how long the 
power cord should be. Without a 
scientific, well documented ap- 
proach to the problem, you might 
as well forget the whole thing and 
take up stamp collecting. 

Besides emphasizing the meth- 
od of design, I've tried to pick 
areas that interest me and, I hope, 
you as well. Using neglected IC's 
and coming up with the "bare 
bones" of useful circuits is only a 
side benefit. The main benefit is to 
show how any design problem is 

handled in a very structured, 

step-by-step way. 

Bad habits will do you in every 
time. Not keeping notes and a list- 
ings of what you started out to do, 
are doing, and expect to wind up 
with is a guaranteed way to screw 
yourself up. Breadboards have a 
really nasty habit of turning into a 
"rat's nest" of wires with parts 
placed on the board as you think 
about adding them. 

Imagine getting a working, 
breadboarded version of some cir- 
cuit and then being forced to leave 
it alone for a couple of weeks. 
When you finally get back to it, 
figuring out which wires go where, 
and why certain parts were used, is 
just about impossible unless you 
have taken good notes. 

I'm sure that many of you out 
there can figure out better, sim- 
pler, or less power-hungry circuits 
than the ones finally developed 
here. In fact, I'd be surprised if you 
couldn't, and somewhat disap- 
pointed if you didn't. Remember 
Gross blatt's Fifth Law: There's al- 
ways a better way! R-E 
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Radios 

Restoring antique radios 



PREVIOUSLY, WE STEPPED BACKWARD IN 

time a half century or so, and saw 
that what was then new tech- 
nology has today become an in- 
triguing hobby. It's perhaps a new 
adventure for the modern com- 
puter genius, but it's a return of 
old memories for the more mature 
radio and TV servicemen, or hob- 
byist. No matter what category you 
fall into, the objective remains the 
same — to make that old radio look 
and work like new. 

Once you've discovered that old 
treasure and taken it home, you'll 
want to set it up in the living room 
for all to see. That's when the 
temptation to plug it in and see if it 
works sets in. But there are a few 
things that should be taken care of 
first! 

Preparation for restoration 

The first you should do is set the 
unit outside your house or shop, 
so that it can be cleaned and fumi- 
gated — yes, fumigated. Any item 
that has been just lying around 
dormant — who knows where — for 
over 30 years should be cleaned 
before being brought into your 
home or shop. 

During that preliminary clean- 
ing, take care not to destroy any 
valuable information. Things like 
tube diagrams, schematics, and 
model numbers can be lost for- 
ever because of carelessness. Its a 
good idea to cover anything that 
you may want to keep. 

The unit should be treated with 
insecticide inside and under the 
cabinet, but try not to spray the 
speaker cone. After that, it should 
be covered for a few days to pro- 
tect it from the weather and left 
outside to ventilate. (Have you 
ever smelled one of those old 
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FIG. 2 




units after it has been sitting in a 
damp basement for a while?) 
Once done, you can brush out the 
loose dirt and "anything else" you 
mightfind. Your radio should now 
be presentable enough to go into 
the house. 




RICHARD D. FITCH 

Once the set is reasonably 
clean, you should be able to see 
any obvious defects; for instance, 
there may be cracks or scratches in 
the wood. Also, make sure that 
there aren't any tube sockets with- 
out tubes or tubes in the wrong 
sockets. 

Any wires sticking out of a hole 
in the chassis should be suspect to 
you. Also make sure that the big 
dynamic speaker is in place, 
though that's something that 
should have checked out before 
buying the set. 

As when working with any other 
electrical or electronic device, 
your own safety should be of pri- 
mary concern. Many 40 to 50 year- 
old radios may not have their origi- 
nal circuitry. Modifications in the 
set can be extremely hazardous, as 
can missing knobs, or frayed 
wires. 

If the set is missing a knob and 
you don't have a spare, at least 
wrap some tape around the shaft 
before plugging the set in. Frayed 
power cords are also potentially 
dangerous. 

Until a few simple tests are 
made, it's best not to touch any 
conductive part of the unit once 
it's plugged in. That includes chas- 
sis bolts (see Fig. 1), which will 
probably be sticking out from the 
bottom of the cabinet. 

Besides the shock hazards, the 
early radio serviceman often suf- 
fered painful burns from hot (tem- 
peraturewise) components. Many 
old radios had large wire-wound 
tapped resistors sticking straight 
up on the chassis, as shown in Fig. 
2, which were so placed to dissi- 
pate heat through the back of the 
cabinet. 

Those resistors were about as in- 
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the-way as they could be, and 
there was no way to stick your 
hand into the cabinet without 
being burned. The old rectifier 
tubes were also favorite "get- 
burned-on" components. Most 
other components in radios, in- 
cluding the power transformer, 
shouldn't get hot enough to cause 
injury. If they are excessively hot, 
the parts are either shorted or in a 
faulty circuit. 

Turning it on 

Before plugging in a strange old 
radio, it's usually best to turn the 
power switch on. Then you can 
plug the line cord into a receptacle 
momentarily and not have to phys- 
ically touch the set. If the panel 
light comes on when the set is 
plugged in, approach it cautiously, 
making sure the set is positioned 
so that you can look into the back 
of the cabinet to see the chassis. 

If there is any smoke or a strange 
smell coming from the unit, un- 
plug it immediately. All those who 
are experienced in electronics are 
familiar with the different odors 
emitted by various smoldering 
components. Find out where the 
smoke or smell is coming from and 
don't plug the radio back in before 
you've corrected the problem. If 
you do, you may burn up a compo- 
nent that's difficult to replace. 

Further, if when the setisturned 
on you get no audio, there should 
at least be a slight audible hum 
coming from the speaker. If the 
hum is objectionable (excessively 
loud) or non existent, you have a 
problem. (The individual prob- 
lems will be discussed in a future 
article.) No hum at all may not be 
as serious as an objectionable 
hum. 

If the power supply seems to be 
working and there is no hum, 
check the speaker wires. Also 
check to make sure that the speak- 
er is not unplugged. Even a 
damaged speaker with a torn cone 
and an off-center voice coil should 
emit some kind of sound. Check 
all wires going to the speaker ar- 
ray. That could be anywhere from 
two wires on up, depending on 
how many other components are 
mounted to or near the speaker. 

With all the tubes and panel 
lamps lighted, you should — 
provided there is also a slight 



hum — hear some music (or 
something) through that old elec- 
tro-dynamic loudspeaker. If not, 
try feeding a quick signal to the 
unit through a grid capacitor or the 
antenna terminal. For the best sig- 
nals, check that the band switch 
isn't tuned to one of the shortwave 
frequencies. 

Also, some old radios have sepa- 
rate volume controls and power 
switches. Make sure power is 
turned on and the volume control 
is turned all the way up. Despite 
the massive size and tube comple- 
ment, many radios won't play 
without an external antenna (one 
that's outside the set, not neces- 
sarily outside the house). Any 
short piece of wire, makes a fine 
temporary antenna. You don't 
have to be authentic and go out 
the window and across the roof (as 
was necessary in times past). 

In the 1930's, some manufac- 
turers went all out to include spe- 
cial features in their radios. Multi- 
bands, treble and bass controls, 
and tuning eyes can be found on 
many old radios. Any of those con- 



trols can contribute to a no-signal 
condition or excessive hum. Some 
of the smaller "budget-priced" 
sets produced during that era may 
not include extra features. 

Those budget sets, like the one 
shown in Fig. 3, were designed to 
make it possible for almost every- 
one to own a radio during the de- 
pression era (1930's). While the 
chassis in those sets were ade- 
quate, the cabinets that the units 
were housed in didn't seem to 
hold up as well as their console 
counterparts. That might be the 
reason why old console-model ra- 
dios seem easier to come by today 
than the smaller types. If you do 
find one of the smaller units, you'll 
need to have a little more patience 
when restoring the cabinet. 

Before closing, we have an an- 
nouncement to make. If you have 
old radio parts and/or information 
thatyou'd like to share, orperhaps 
are in need of the same, write to 
this column and let us know. We'll 
do our best to match up those that 
need with those that have some- 
thing to share. R-E 







for 

• COST SAVINGS 
through volume 

• PROMPT SERVICE 
large inventory 

• HIGH STABILITY 
specialized experience 

ON 
QUALITY CRYSTALS FOR 

General Communications • Industry 

Marine VHF • Amateur Bands 

Scanners • CB Standard • CB Special 

Microprocessor 

TELL US YOUR NEEDS 
Call or write for FREE CATALOG 
JAN CRYSTALS 

P.O. Box 06017 

Fort Myers 

FL 33906-6017 

(813)936-2397 



JRN 

CBV5TBLS 



I Since I 
1965 | 




SEE YOUR DEALER TODAY 



FROM 



Tirestjk' 

• ANTENNAS - 

•ACCESSORIES. 



HERE'S A TIP 
THAT'S PERFECT! 

AM/FM AUTO RADIO 
AND CB 

Tirestik'n 

GOLDEN SERIES 

BARE-HANDS TUNABLE 
"NO TOOLS NEEDED- 
HIGH PERFORMANCE ANTENNAS 



ALSO ANTENNAS FOR 

CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 



2614 EftSI Adam 5 'Phoenix. AZ BSQ34 



Nana . 
Slrwi . 

CKv 

Stete_ 



.Zip, 



CIRCLE 104 ON FREE INFORMATION CARD 



Serving Hi* CB and 

Communlcttloflt Miittt Since 1K2. 



5 YEAR REPLACEMENT WARRANTY 



CIRCLE 100 ON FREE INFORMATION CARD 



> 

3 



89 



Service 
Clinic 



Some "new" developments 




JACK DARR 



■J 
z 

I 

3 

u 
J 
u 

b 

5 



LOOK AT ONE OF THE NEWER SETS ON 

the market and you'll find lots of 
new circuits and devices, but 
you'll also find "new" circuits and 
devices that are merely redesigned 
old ones. One such device is an 
optocoupler. The first ones were 
pretty bulky; they used a pilot 
lamp and a selenium photoelectric 
cell located at opposite ends of a 
tube about 3 inches long and half 
an inch in diameter. When the pi- 
lot lamp was on, it generated a sig- 
nal in the selenium cell. 

The early optocouplers were 
fairly bulky, and were not too good 
when it came to frequency re- 
sponse. Those devices have been 
refined and miniaturized now. The 
newer ones are made in an 1C 
package and use a LED as the light 
source and a phototransistor as 
the photoelectric cell. They are 
also more useful at higher fre- 
quencies. 

With those devices, the isola- 
tion between input and output is 
extremely good. So, they are used 
in several new sets to couple the 
horizontal drive signal to the out- 
put stage. They are also used to 
isolate the two grounds — the AC 
ground of the line-connected DC 
power supply, and the signal 
ground of the rest of the circuitry. 

Figure 1 shows the optocoupler 
used in a Sylvannia chassis. In that 
circuit you can see the two 
grounds. The emitter of the driver 
transistor is the power-supply 
ground. The other ground in the 
circuit is the signal ground and is 
isolated from the other ground in 
the circuit. 

Testing an optocoupler for 
proper operation is simple. Just 
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FIG. 1 

use a scope to look at the input 
and output signals. If they are the 
same, everything is fine. 

Stereo TV 

Now let's get to something that 
really seems to be new. That is ster- 
eo TV sound. But stereo sound is 
not really new, and stereo TV 
sound is basically just the same as 
the stereo FM we have been work- 
ing on for a long time. The sound 
carrier, at4.5Mhz, carries the L+R 
signal, as well as the pilot carrier 
for use in demodulation. It just 
that we are not used to seeing the 
circuitry in a TV chassis. 

One new wrinkle that has been 
added is SAP, or Separate /Audio 
Program. That can be used to 
provide a channel of "alternate" 
audio programming. It can be 
used to provide a second language 
sound track for a program, or for 
audio programming that has 
nothing at all to do with the video 
programming. 

As to the stereo decoding pro- 



cess, the TV sound carrier is 
picked off at the video detector, as 
usual. The 4.5 MHz carrier is then 
fed to a buffer stage to build it up a 
little, then on to the FM detector, 
and, finally, to the stereo decoder 
module. The process of detection 
seems to be identical to that used 
in FM stereo, with a pilot carrier to 
help in the separation. 

There doesn't seem to be any- 
thing new or radical in the de- 
coder, and the servicing of which 
should be just as easy as any FM 
stereo system. That is, check for 
the presence of the pilot signal, 
and the two (L and R) outputs. 
Most of the circuitry is contained 
within IC's, so troubleshooting 
will mainly consist of seeing that 
the inputs and the outputs to all of 
the IC's is correct. 

Be that as it may, it looks as if TV 
stereo sound has finally arrived, 
after years of complaining about 
the quality of TV sound. The new 
audio circuits should not be diffi- 
cult to service, once you get used 
to the slightly different frequen- 
cies used. And, thank goodness, 
no new equipment will be needed 
for troubleshooting and servicing 
stereo TV's. R-E 
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ROLLING, UNDERSIZED PICTURE 

On a GE 19YA I replaced the hori- 
zontal output transistor and the 
flyback. When \ finally got a picture, 
it was undersized and rolled inter- 
mittently. The voltage coming out of 
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(813)933-5795 



the power supply is low. How can I 
isolate problems in the scan supply? 
What can I look for?—D.D., Hunt- 
ington, WV 

Your trouble is not in the scan 
supply, but in the low-voltage sup- 
ply. You are getting 95 volts where 
you should be getting 140 volts. I 
have a strong feeling that C904A, 
the input filter, is open. 

SNOWY PICTURE 

An RCA CTC-43A that I'm work- 
ing on has snow in the picture. The 
RF-AGC control has some effect, but 
not much. I checked all resistors in 
the RF Amp. and AGC circuits to no 
avail. — R.C., La Crosse, Wl 

Of course, you realize that a 
weak RFamp, 20S4, would give you 
snow, and of course, because it's 
an expensive little bugger, you 
don't want to go out and buy one 
just on a hunch. Hook an external 
DC supply to the AGC post on the 
tuner. Sweep up and down the op- 
erational voltage by a volt or two. If 
you cannot get rid of the snow, you 
have tuner trouble. If you do get 
rid of it, then go back to the AGC 
circuit to find out why it is not 
doing automatically what you can 
do manually. 

BLOWING FUSE 

On a Samsung TV, I replaced the 
open . 8 amp fuse which blew again a 
week later. All components in the 
power supply checked good. Do you 
think something might be breaking 
down under load? — G.S., Phila- 
delphia, PA 

Sure, but it's not an easy thing to 
find until it breaks down for keeps. 
On the other hand, you might 
have one of those borderline cases 
in which the fuse is simply under- 
rated. I am strictly opposed to 
playing around with circuit de- 
signs, but raising the fuse value by 
0.2 amp to a 1 amp will give you 
that extra edge without compro- 
mising safety. If the new fuse 
blows again, then all doubt about 
breakdown will be removed. R-E 

HOT FLYBACK 
The 6fE6 current in this set is nor- 
mal at 210 millamps. I have a good 
picture with good brightness and no 
picture shrinking. Yet, the flyback 
transformer runs hot to touch after 
30 minutes of operation. What could 
cause this? — V.G.T., Phillippines 



In every instance that I can re- 
member, a hot flyback meant a de- 
fective flyback, and that usually 
also meant shrinking picture, 
focus problems, and low high- 
voltage. Heat can be a relative 
thing. What you feel is "hot to 
touch" may be normal heat build- 
up after 30 minutes of play. My ad- 
vice to you is to do nothing for 
now. Just observe. If the flyback is 
indeed on the way out, you'll 
know it soon enough. However, if 
nothing further happens, you are 
mis-diagnosing. 

REPAIRING VCR's 
With the proliferation of VCR's in 
the home, there seems to be a real 
opportunity growing. In your opin- 
ion, what equipment is basic in VCR 
servicing? — /./,, Haddon Heights, N) 
The basic equipment is what 
every TV repair shop should al- 
ready have. A good meter is, of 
course, essential, as is a wide- 
band scope and color generator. 
Then there is a matter of quality: 
An NTSC color generator is more 
useful than a keyed-rainbow gen- 
erator and a triggered scope more 
useful than a conventional one. 
For high-output and high-grade 
VCR servicing, one would need to 
go into a frequency counter and 
sweep/marker generator for align- 
ment purposes. An analyst, or sig- 
nal-injector, would make the high- 
tech workbench complete. 

SLOW GUNS 

We are having a problem with an 
old Fleetwood color set that is defy- 
ing logic. The symptom is all green 
on the left edge of the raster, caused 
by a slow coming on of the red and 
blue guns. Picture and color are oth- 
erwise perfect. We've checked every 
part in the RGB circuit, demodulator 
and video output. — P.O., Waterloo, 
Ont. 

Anything that might be wrong in 
the signal circuits would be evi- 
dent over the entire screen, not 
just one side. Your statement 
about the slow emission of the red 
and blue makes me think of a poor 
kine. Why not run a purity check 
to see if you cin clean up the 
raster? Another thought: You 
might have defective blanking or 
filtering, showing up as green sim- 
ply because that is the strongest 
component. R-E 
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SPECTRUM ANALYZER 



continued from page 47 





FIG. 7— THE COMPLETED ANALYZER, mounted In a 19-inch rack cabinet. Since most of the compo- 
nents are mounted on the circuit board, there is a lot of room inside the cabinet. 



board mounted, the depth of the switch 
and potentiometer will determine the 
length of the standoffs you'll require. If 
you use very low-profile parts for that sec- 
tion, you'll be able to bolt the circuit 
board very close to the faceplate. That will 
give excellent visibility to the LED's. A 
red plastic filter may be glued on the back 
of the window for a professionally 
finished display. 

Calibrating the analyzer 

The following resistors should be 
placed in position but not soldered: R9l, 
R93, R95, R97, R99, RIO], RI03, R105 
and R109. To calibrate the analyzer: 

• The unit should be powered up with the 
selector switch in the oscillator-output 
position (aux). That will display the os- 
cillator output. 

• The level potentiometer, R113, should 
be adjusted until the LED's make the 
straightest possible horizontal line with 
one LED lit per octave. The level should 
be played up and down until the straightest 
line is achieved. 

• It is normal for some of the LED's to be 
higher or lower than what is desired. 

• Table I lists the resistors for each re- 
spective octave. Using the chart, replace 
the resistor for the lowest octave that has a 
LED too low with a 430K calibrating re- 
sistor. Be sure to remove power from the 
unit any ting you replace resistors! 

• Readjust the level control for the 
straightest possible line. Since ail of these 
parts are interactive, each change may al- 

TABLE 1 



Octave 


Resistor 


31.5 


R99 


62 


R97 


125 


R95 


250 


R93 


500 


R91 


IK 


R101 


2K 


R103 


4K 


R105 


8K 


R109 



FIG. 8— THE REAL-TIME AUDIO ANALYZER as 
seen from the front. It Is very clean in ap- 
pearance and wilt look right at home with your 
stereo system. 

ter the line. Repeat the process for all of 
the LED's that are too low, lowest octaves 
first, until all that is remaining is a straight 
line and LED's that are too high. 
• The procedure is again repeated for the 
high LED's, beginning with the lower oc- 
taves. The resistors removed for the high 
LED's are to be replaced with 520K cal- 
ibrating resistors. 

To re- iterate, the steps are to: a) Find 
the lowest octave that has a LED too low. 
b) Find the resistor number for that oc- 
tave, c) Replace that resistor with a 430K 
calibrating resistor, d) Readjust level con- 
trol for straightest line, e) Repeat until 
only straightest line with LED's too high 
remain, f) Find the lowest octave that has a 
LED too high, g) Replace that resistor 
with a 520K ohm calibrating resistor, h) 
Readjust level control for straightest line, 
i) Repeat until only a horizontal straight 
line of LED's is visible. 

The audio analyzer is now calibrated. 
The calibration resistors can now be sol- 
dered in place and the leads clipped to 
proper length. 

The addition of the real-time analyzer 
to a stereo system, PA, or recording con- 
sole allows you to see what you're hearing 
(or what you're not hearing). It can be 
used as a tool when taping (to match tapes 
with the original source, or to discover the 
playback characteristics of a tape ma- 
chine). As it reveals the spectral content of 
the music played it can be enjoyed as an 
educational, entertaining, and colorful 
display. R-E 
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Our VOCODER with 8 bands of resolution 
makes electronic instruments speak with 
remarkable Intelligibility. Features by-pass 
select, mic signal mix, noise reduction, 
sibilance enhancement, hlflo gain option, 
fuzz option, mono/stereo select and more. 
Requires a + /-15v. DC supply 
@ + /-75ma. Our easy to assemble kit, is 
only $99.95 plus S3 shipping. Other special 
effects kits include, Reverb, li miters, EQ, 
Hyperflaoge & Chorus, Quadra fuzz, syn- 
chronizers and more. 

Ask for our FREE Catalog. 

HQiA Electronics, inc. 

DeptR 1020 W. Wilshire „Okla City, OK 73116 

inquiries (405)843-9626 

orders (800) 654-8657 
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by Kepro Circuit Syst&ms. Inc. 7 u^ 



At Home Professional Quality 
Fine Line PCB's. 

Introducing an easy, inexpensive, step by 
stap method for the home production of pro- 
fessional quality printed circuit boards without 
a major equipment investment— KeproClad, 
by Kepro, makers of quality industrial equip- 
ment and supplies. KeproClad was designed 
for the home user who needs professional 
results with; 
A Simple Circuit Board; 
Use KeproClad unsensitlzed copper- 
clads. These boards come in 2 popular 
sizes with 1 sided foil, a marking pen, 
all for a suggested retail price as low as 
$3.50. 

A Fine Line Detailed Board; 
Use KeproClad photosensitized cop- 
perclads. Available in Z sizes with 1 or 
2 sided foil. These copperclads use the 
latest technology of negative acting dry- 
film photoresist. This material is rug- 
ged, yet holds extremely fine detail. It 
comes with a premeasured amount of 
developer and sells for as little as $3.90 
(suggested retail). 
Other KeproClad products such as a photo 
reversal kit for making negative film, etch, tin 
plating solution and photoflood lamps are all 
available at your local distributor. (For the 
distributor nearest you, call or write: 

KEPRO CIRCUIT SYSTEMS, INC. 

63u Administer Drive, Fenton. MO 63026-2992 
In MO 314-343-1630 Toll Free 600-323-3878 




PUBLIC ADDRESS 
AMP SPECIALS 



Panasonic 




15 WATT 

4 INPUT 

MIXER 

107 90 

No. WA-300 

#■ 




60 WATT 

I 21990 

No C60B 



120 WATT 96590 
No. PRO-120 ***** 






WE SELL TO THE DEALER ONLY! 
C.O.D. ORDERS - 800-431-2490 

FOR FULL LINE 464 PAGE CATALOG 

PLEASE USE BUSINESS CARD 

OR LETTERHEAD 



QUALITONE INDUSTRIES INC. 

DEPT. C - 696 LOCUST ST. - BOX 214 
MT. VERNON, NEW YORK 10552 
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New, 1985 circuit and section approach guarantees 

successful BETA and VHS VCR repair and 

maintenance! 



□ COMPLETE GUIDE TO MODERN VCR 
TROUBLESHOOTING AND REPAIR, by John 
Lenk, pub. Feb. '85, 288 pp., 199 illus., 6 x 9" 
(16035-8) $24.95 

Here's your time and money-saving guide to foolproof servicing and 
trouble-shooting techniques for the older and the latest VCR's. Jam- 
packed with proven, hands-on lips, practical troubleshooting methods 
and 100's of handy, time-saving diagrams, this all new for '85 guide, 
with its structured, logical approach to troubleshooting ensures time- 
saving, effective VCR repair and maintenance. 

□ COMPLETE GUIDE TO LASER VIDEODISC 
PLAYER TROUBLESHOOTING AND REPAIR, by 

John Lenk, pub. Jan. '85, 336 pp., 224 illus., 6 x 9" 
(1 60S 1-2) $28.95 

This practical guide gives you extensive fix-it coverage of the two most 
popular types of home entertainment VDP's — Laser Vision and both 
the old and the new models of Capacitance Electronic Disc. Plus, 
manufacturers recommendations from Hitachi, Magnavox, Sylvania, 
Sanyo and Sony greatly ease troubleshooting, with helpful hints on 
interpreting service literature, analyzing trouble symptoms, performing 
checkout procedures, isolating the trouble to a circuit, and more! 
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I prefer to charge my D Visa LJ Mastercard 

Card Number , Expiration Date 

Signature 



Save! If payment, plus your state's sales tax, accompanies your order, Prentice- 
Hall pays all postage and handling charges. Same 15-day return privilege, full 
refund guaranteed. 

To receive your FREE 15-day trial copies, mail this coupon to: PREN- 
TICE-HALL, INC. , Book Distribution Center, Route 59 at Brook Hill 
Drive, West Nyack, New York 10995 

Dept. 1 D-CGMV-JW(3) 
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SYNC SEPARATOR 
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should see a DC level of about 2.5 volts 
with all of the syoc -pulse tips lining up at 
that level. 

Set the delay control and bias trimmer 
potentiometer R9 fully counterclockwise. 
Remove the clamped video from the input 
to the scope and observe the signal at pin 2 
of IC3 . Slowly adjust R9 until you see a 
clean, negative-going pulse approx- 
imately 200 microseconds wide. 

Next set R21 fully clockwise and ob- 
serve the trigger output. Here you should 
see a positive-going pulse 100 microse- 
conds wide. Adjust the amplitude of that 
pulse with R21 to a level compatible with 
the external- trigger input of your scope. 
(That's usually about 5 volts peak. ) 

Applications 

To use the unit, apply a video signal to 
the input. Connect the clamped video 
output to the vertical input of the os- 
cilloscope, set the sync switch to the ap- 
propriate polarity, and connect the 
trigger output to the external-trigger 
input of your oscilloscope. Adjust the 
scope's trigger level control for reliable 
triggering. 

You should now see a clamped video 
waveform on the screen. By adjusting the 
delay control, you should be able to move 
the display to any part of the waveform 
you desire. The display can be expanded 
as much as you like by simply increasing 
the sweep rate of the time base. 

When powered up, the circuit will lock 
on to one or the other of the two fields in a 
random manner. In order to observe the 
other field simply flip the sync switch to 
the opposite position and back again. Do 
that until the desired field is locked in. 
(Flipping the switch disrupts the opera- 
tion of the sync separator, allowing the 
circuit again to randomly select a field to 
lock onto.) 

If your oscilloscope is a dual-trace 
model with an "alternate" mode, you can 
display both the odd and even fields at the 
same time. Replace R18 with a 220-ohm 
resistor to reduce IC4's minimum delay 
time to zero. That will allow the vertical 
pulse of each consecutive field to trigger 
the scope instead of every other field. If, 
for example, the vertical pulse of field I 
triggers channel 1 of the scope, it will be 
displayed on channel 1. The next trigger 
pulse will trigger the alternate scope chan- 
nel (2) and field 2 will be displayed on 
channel 2. 

A display of that type allows you to see 
the half-line offset between the two fields. 
It also allows you to compare the VITS 
waveforms that normally ride on lines 17 
and 18 of both fields. (VITS stands for 
Vertical /nterval Test Signal.) See if you 
can find VITS's on a local TV signal. R-E 
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PLANS AND KITS 



PRINTED-circuit boards. Quick prototypes, pro- 
duction, design, reflow solder. Send print or 
description (or quote to KIT CIRCUITS, Box 235, 
Clawson, Ml 48017. 

FREE catalog, 99-cent kits — audio, video, TV, 
computer parts. ALLKIT, 434 West 4th Street, West 
Islip, NY 11795. 



HI-FI speaker kits, auto speaker systems and 
speaker components from the world's finest man- 
ufacturers. For beginners and experts. Free liter- 
ature. A & S SPEAKERS, Box 7462R, Denver, CO 
80207 [303) 399-6609. 

CABLE-TV converters: Jerrold, Hamlin, SB-3. 
Mini-Code, & more. UHF converters: Deluxe II sine- 
wave kits $95.00, gated pulse add'on $70.00. Com- 
plete units $195.00, with gated pulse $255.00. 



CLASSIFIED AD ORDER FORM 
To run your own classified ad, put one word on each ot the lines below and send this form along with your check to: 

Radio-Electronics Classified Ads, 200 Park Avenue South, N.Y., N.Y. 10003 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 

special headings, there is a surcharge of $20.00. 

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 

( j Education/Instruction ( ) Wanted ( ) Satellite Television 

Special Category: $20.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 

(No refunds or cerdils for typesetting errors can be made unless you clerly print or type your 
copy.) Rates indicated are for standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 



11 



12 



13 



14 



16 ($40.00) 17 ($42.50) 



18 ($45.00) 



21 ($52.50) 22 ($55.00) 23 ($57.50) 24 ($60.00) 



26 ($65.00) 



27 ($67.50) 



28 ($70.00) 



29 ($72.50) 



5 


10 


15 ($37.50) 


20 ($50.00) 


25 ($62.50) 


30 ($75.00) 



31 ($77.50) 32 ($88.00) 33 ($82.50) 34 ($85.00) 35 ($87.50) 

We accept M aste rCard and Visa f or pay me n t of ord ers. 1 1 you wish to u se yo li r cred it ca rd to pay fo r yo u r ad f i fl 

in the following additional information (Sorry, no telephone orders can be accepted.): 



Card Number 



Expiration Date 



Signature 

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 
CLASSIFIED COMMERCIAL RATE; (for firms or individuals offering commercial products or services) 
S2.50 per word prepaid (no charge for zip code)... MINIMUM 15 WORDS. 5% discount for same ad in 6 
issues: 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for 
individuals who want to buy or sell a personal item) $2.00 per word, prepaid.-.no minimum. ONLY FIRST 
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50e 
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT 
SCREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD 
PLUS ALL BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: S3. 75 per word 
prepaid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED 
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" x 2W— 
$270.00; 2" :■: 2Vt— $540.00; 3" x 2V*"— $310.00. General Information: Frequency rates and prepayment 
discounts are available. ALL COPY SUJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING 
P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH 
PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 15th of the third month 
preceding the date of the issue, (i.e. , August issue copy must be received by May 1 5th). When normal closing 
date falls on Saturday, Sunday or Holiday, issue closes on preceding working day. 



(Quantity discounts.) Repairs of all converters & 
cable boxes. Send S.A.S.E. (54 cents postage) or 
call for info. 1 (312) 637-4408, HIGGINS ELEC- 
TRONICS. 5143 W. Diversy, Chicago, IL 60639, 
Mail order only. No. Illinois orders accepted. 

PROJECTION TV... Con vert your TV to project 7 
foot picture... Results comparable to S2.500.00 proj- 
ectors. ..Total cost less lhan S30. 00... Plans and 8" 
lens $19. 95.. .Illustrated information free. MAC- 
ROCOMA-GH, Washington Crossing, PA 18977. 
Creditcard orders 24 hours, (215) 736-3979. 

CATALOG: Hobby, radio broadcasting. CB. lowfers. 
Transmitters, linears, active antennas, converters. 
scramblers, bugging devices, more! PANAXtS, Box 
130-F4, Paradise. CA 95969. 

DIGITAL Klock Kit plays t-of-12 melodies each 
quarter hour. Displays time, date, and other fea- 
tures. Send $2.50 for assembly plans and pricing to 
KERBER KLOCK KO.. 36117 Hlllcrest. lastlake, 
OH 44094 

DESCRAMBLER plans. New design decodes 
gated sync suppressed signals — newest pilotless 
method. Circuit boards, most parts from Radio 
Shack Detailed theory, drawings, schematics, in- 
structions $14.95 plus $2.00 shipping. DIRIJO 
CORP., BOX 212, Lowell, NC 28098. 

DIGITAL oscilloscope— build for $200.00. Plans 
$5.00. MIKE McGLINCHY, 2280 California, 
Apt.#t2, Mountain View, CA 94040, 

EPROM programmer— 2716 '2732'8748 + . Oper- 
ates alone (keypad, display. 2K RAM) or with com- 
puter download (RS232 interlace). Basic kit 
includes bare circuit board, system PROM and doc- 
umentation. $70,00. Free details. BG ELEC- 
TRONICS, PO Box 703, Seabrook, MO 20706. 

SURPLUS water minder tor your plant. Put this proj- 
ect together and watch LED Hashes whenever plant 
soil is dry. Need 9V battery. Send $2.50 to ETHIO- 
ELECTRONICS, 1537 N.E. 107th, Seattle, WA 
98125. 

FREE Survival Catalog— 50 t survival publica- 
tions—electronics, computers, energy, weapons, 
medical, financial!!! CONSUMERTRONICS, 2011- 

RE Crescent, Alamogordo, NM 88310. 



SATELLITE TELEVISION 

SATELLITE-TV receiver breakthrough! Build 
your own system and save! Instruction man- 
uals, schematics, circuit boards! Send stamped 
envelope: XANDI, Box 25647, Dept. 21K, Tempe, 
AZ 85282. 

PC B for Satellite Stereo Project in October article 
is now only $1 5.00. JIM RHODES, INC., 1 025 Ran- 
soms Lane, Kingsport, TN 37660. 

SATELLITE Television information service. 104 
channel program guide, existing satellites, satellite 
launchings next few years, basic system theory, 
recommended dish sizes, LNAs. Send $2,50 to 
SAT/FLORIDA INFO. 2910 SE 19 Ave., Gainesville, 
FL 32601. 



ENJOY SATELLITE TV 



DO-IT-YOURSELF AND SAVE X 
EEectronic Know-how not required. 
Easy lo build from our plans or kits. 
Lowest prices on sateEliie electronics. 

Send jl inr calalofl or $8.95 for 
'Consumer Guidr? to SatellUe Television " 

GFI-014, Box910B 



Mail today to' 



Missoula, MT 59S07 



SATELLITE TV VIEWERS 

Get the most complete weekly listings 

Send S1 for iimplc copy. « 

P.O. Box 308E. Fortuna, California 95540 

■00-l»-99*7 (U.S.) • IW-I54-f7tT (Cillf.) 

707-7*5-1476 (ill otfl«tt) 
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SATELLITE Locator Program; IBM-PC and com- 
patibles. Aim your dish accurately, diskette, manual: 
515.00. DMA SYSTEMS. Box 606. Londonderry 
NH 03053. 

SATELLITE TV systems. Best prices. Catalog 
$1.00. STARLINK, INC., 1122 Park Plaza, Suile 41, 
Huntsville, AL35B01. 

SATELLITE receivers S229. 00, motorized dish driv- 
es $99,00. I.S.T.V., 4970 Apache Pocatello, ID 
83204, (208) 232-8013, guaranteed. 

MICROWAVE antennas. Multi-channel 20" dish, 
S89.95. Complete units. Quantity pricing. MIKE 
RETZ, 4021 Gilbert, Dallas, TX 75219. (214) 528- 
0309. 

SATELLITE TV complete systems, component 
parts, and accessories. Send for free catalog. 
EARTH VIEW, Dept. C, Box 849, Anadarko, OK 
73005. 

BUSINESS OPPORTUNITIES 

US S8.00 including disk thousand name brand pro- 
grams for Apple IBM-PC details RELIANT, PO Box 
33610. Sheungwan, Hong Kong. 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness— without investment. Write: BUSINESSES, 
92-R, Brighton 11th, Brooklyn, NY 11235. 

BURGLAR alarms— booming business. Get in 
now. Information package S2.00, DYNAMIC SE- 
CURITY, PO Box 1456-G, Grand Rapids, Ml 49501. 



ELECTRONIC 
ASSEMBLY BUSINESS 



Start home, spare lime. Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals. Unusual business opportunity. 

FREE: Complete illustrated literature 
BARTA. RE-0 Box 248 

Walnut Creek. Calil. 94597 



PROJECTION TV. ..Make $$$'s assembling proj- 
ectors. ..Easy.. .Results comparable to $2,500.00 
projectors... Your total cost less than $20.00... 
Plans, 8" lens & dealer's information $17.50... Illus- 
trated information free... MACROCOMA GHX, 
Washington Crossing, PA 18977. Creditcard orders 
24 hours (215) 736-2880. 



EDUCATION & INSTRUCTION 

FCC Commercial General Radiotelephone Li- 
cense Correspondence Course. 60 individual 
lessons for $89.50. Payment plan. Results guar- 
anteed! Details free. AMERICAN TECHNICAL IN- 
STITUTE, Box 201, Cedar Mountain, NC 28718. 

FCC license test primer computer program. Learn 
general radiotelephone license Q & As the fun and 
easy way on the Apple II, IBM and Commodore 
PC"s. Specify make and model, $34,50, ACETEST 
SYSTEMS, PO Box 266, Savage, MN 55378. 



AND ART SERVICES 

FACE 

PLATES 

ENCLOSURES 

WRITE OH CALL 
For Literature or Quotes 



Let us quote you 
on any stage of 
your product from 
proto types to 
production. 
FABTRON D1V. 

PO 86x925 
Columbia. TN 38401 

(615)581-1143 



MASTERCARD AND VISA are now accepted 

for payment of your advertising. Simply 
complete the form on the first page of the 
Market Center and we will bill. 



WANTED 



INVENTIONS, ideas, new products wanted! Indus- 
try presentation/national exposition. Call tree 
(1-800) 528-6050. Arizona, (1-800) 352-0458. X831. 



PRINTED CIRCUIT BOARDS 

PRINTED circuit boards, double sided with plated 
through holes or single sided. No set up charge. 
CAUDILL INC., 205 East Westwood Ave., High- 
point, NC 27262, (919) 884-0229. 

PRINTED circuit boards. 8" x 10" max. Send us your 
positive, any size (please specify), thru component 
side artwork, alonng with a certified check or money 
order for $15.00 & $3.00 shipping, and we will send 
you a fiberglass board, with your artwork, the same 
day. Send us your hole specs, we'll drill it for free. 
Double sided boards, $30.00. EJS LABORATORY, 
11908 Detroit Ave., Cleveland, OH 44107, (216) 
529-1611. 



iHii.'ihiiiuimi'iiire 



Increase channels, range, privacy! Wespecialtze 
in frequency expanders, speech processors. FM 
converters. PLL & slider tricks, how-to books, 
plans, kits. Expert mail-in repairs & conversions 
16-page catalog $2. 



CBC INTERNATIONAL, P.O. BOX 31500RE. 
PHOENIX, AZ 85046 (602) 996-8700 



EPROM PROGRAMMING 

HOBBYISTS: EPROM's sold with your program- 
ming installed. Listing provided. Fast service. Write 
or call: ROMULUS MICR0CONTR0L, Box 8669, 

Rockville, MD 20856, (301) 540-8863. 



Your ad could be selling merchandise for 
you in this soace. The price is a 
remarkable S270, To place your order, call 
any Radio-Electronics salesman: Stan 
Levitan (212) 777-6400, Marvin Green 
(818) 986-2001, Ralph Berger (312) 
446-1444. 
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RESISTOR SALE 



DOI 1HHMTI1 inrriB 
Ttt 1/tV J FIICIIT 

■iiiitoii I* ficn or 

109 mint or nt loo 

F*«l VI triBaLLT SIT. 

■i un m Til 

■ Uttin TaLIIl Ft OK ] 

im.i mci. 
EACH 200 PAK »2.35 
FIVE PAKS J M.OO 

25 o-r mor*-only*2*a. 




1I-CAII, LO-aOlfl 1,1- 
£.» Gat. htciovave 
IXCIITIIC (TIT!*. 

COMPLETE HADT TO 
XllTaLL- IICLUD11 A 10" 
Dill, DOUI COIVtlTle 
*» fOHII (OFFLT HIT1 
ALL CABLES AID IIIT1. 
roi HIT IIITALLA.TIOI. 
L2 KOITVI PASTS AID 
LaBOl CUAIAITII. 



*74.95 



send for 
FREE FLYER 



TIUSISTOR I0M1ZI 

rilST Q0ALXTT- in Tt>*2 

rir kiTicii NiDt rot 4 

LAICS CQMPDTH COHTJJIT. 
TttSI HOP It lUHUlID 

FAIT! 111 HOT 1ICOPP1 
oi UJICT MIT*. .. 

ieo fir '6 



•E VILCOM rill -He 

H0I1 GUtls. OIII1S 

IICIIT1D iiroii IOOV 

(FACirie) niLi, ii 

IIIPriD IFB HIT DAT. . , 



SUPER LED's%-r\ 

omp. rutin g w/heol sink W-r/ — 

KE2 If) ,ai 25* puU* Si.,, Wb 

«mcr> M *4.95«aili 



MEMORY SALE 



4164 
4164 

4116 
6116 
2114 



If! H64k 

« I tilt 
Hit Ie 2k 
■ till 



300 *4.0Q 
150 4.20 
150 1.75 

150 6.95 
150 2.30 



s 8.00 
8.40 

3.50 
13.90 

4.60 



GERMANIUM SIGNAL DIODES 

LOW rolMAItJ T0LTMI- IDEAL tOt TTL 
CI1CDIT*. lALT IICI LIUI. ILL DIODII 
FIIMI £ 

1 OUNCE over 100 '3.50 



flff BUY A POUND fff 

OltTIITID BIOITAL IKTICIaTID CU.CUITI 
tllll All KAltlB AID COITAll SOKE 
lOttlt ■ttKHIl. Ill «*M KIFOF.TS OF A 

SOOO TItLD Of rilCTIOIAL HI! i»0 STL 
tC,l. FtJT TOO I TUT II TO (•■OlITAIt.l 

'" HUNDREDS oi Id *10 



SILICON SIGNAL DIODES 

IICI QOILITT (ALL FIIMI), IIGIAL 
D IODIC, MARKED HIT! Kill OK WITB 
COLOl COSE. FULL LIADI . . . * 



10 OUNCES ovet 1000 



'7.95 



BABYLON 

CLECTrcriCS 



4811 Myrtle Ave. 
Sacramento, CA 

ISH1 



(HU3H11II 

w* par poet an order* lor % 15 or mo 
payment muitbt In U.S. fund*. Foreign 
order a mull Includo pail BAC.MC tr* 
not prepaid and shipping I* added. 




DISK DRIVE SPECIAL: Remex #RFD 480 5 1 A In. 2/3 
Height. New In Box. 40 Track, DS-DD. Compare At Up To 
$159 Ea. Our Price $59.95 or Two For $95.00. Limited Qty. 



¥':ftt 



THE NEW ZRT-80 

CRT TERMINAL BOARD! 

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, PO WER SUPPL Y. AND VIDEO MONITOR TO MA KEA 
COMPLETE CRT TERMINAL USE AS A COMPUTER CONSOLE. OR 
WITH A MODEM FOR USE WITH ANY OFTHE PHONE-LINE COMPUTER 
SERVICES. 

FEATURES: 

* Ui« a ZBOA and Gfi45 CRT 
Controller lor powerful video 
capabilities. 

* R5232 a< 16 BAUD Rates from 75 
10 19 h 2GQ. 

* 24 x 80 standard formal (60 Hz). 

* Optional formats Iron? 24 x 80 
(SO Hz} to 64 lines x 96 characlers 
(60 Hz). 

* Higher density formats require up toll 
3 additional 2K x 8 6t16 RAMS. 

* Uset U.S. INS 6250 BAUD Rate 
Gen. and USART combo IC, 

* 3 Terminal Emulalion Modes which 
ant Dip Swllch selecloble. Th«se 
include the LSI-ADM3A, Ihe Healh 
H-19, and the Beehive. 

* Composite or Split Video. 

* Any poltrily of video or sync. 

* Inverse Video Capability. 
■ Small Size: 6.5 x 9 Inches. 
+ Upper & lower case with descenders. 

* 7 X 9 Character Matrix, 

* Requires Par. ASCII keyboard. 



BLANK PCB WITH £716 
CHAR. ROM. 2732 MON, ROM 

$4995 

SOURCE DISKETTE - ADD $10 



SET OF 2 CRYSTALS - ADD S7.50 



WITH S IN. 

SOURCE DISK! 

(CP/M COMPATIBLE) 



*99 



95 

» ZRT-80 



(COMPLETE KIT, 
2K VIDEO RAM) 



Digital Research Computers 

P.O. BOX 461565R • GARLAND, TEXAS 75046 • (214)225-2309 



Call or write for a free catalog on Z-80 or 6609 Single Board 

Computers, SS-50 Boards, and other S- 100 products. 



TERMS: Add $3.00 postage Wa pay balance Orders undar 515 add 75* handling No 
C.O.D. We- accept Vila and MasterCard. Texat Res. add 5-1/o'n Tex. Foreign orders 
{except Canada} add 20 ^ PAK. Orders over S5Q add 85 c for Insurance. 



CIRCLE 251 ON FREE INFORMATION CARD 



WE HAVE WHAT YOU NEED AT 
THE PRICES YOU WANT! 

CALL TOLL FREE 

1-800-543-4330 

(IN OHIO, 1 800-762-43151 




3V2 DIGIT LDG 
MULTIMETER 

■ DC Input Impedance 10M ohm 

■ Diode and HFE transistor tests 

■ Overload protection ■ Auto 
polarity ■ Backed by our 2-year 
limited warranty ■ For more 
specifications see MCM catalog 
#9, page 113 



#72-050 
*39.80 (19) 



$36S! 



-*MiK 




TENMA** 

20 MHZ DUAL TRACE 
OSCILLOSCOPE 

■ TWO I 

■ Backed 

■ For specifications see MCM catalog 
#9, page 118 



) High Quality 10:1 probes included 
'kedr by our 2-year limited warranty 



#72-320 



$389 95 




TENMAP* 
DROP PROOF 
DIGITAL 
MULTIMETER 

■ DC Input Impedance 10M ohm 

■ Shock-mounted LCD display 

■ Overload protection ■ Auto 
polarity ■ Backed by our 2-year 
limited warranty ■ For more 
specifications see MCM catalog 



40-TTTT 



#9, page 124 

#72-057 

S33.80 each 



$9Q95 

fafaW(2.up> 




TENMA* 
DIGITAL 
CAPACITANCE 
METER 

■ Measures capacitors from 0.1 pF 
to 1999mFd ■ Accuracy 0.5% 
typical ■ Fuse protected 

■ Checks capacitors In and out 
of circuit ■ Backed by our 2-year 
limited warranty ■ For more 
specifications see MCM catalog 



#9, page 113 

#72-040 

S 59.80 each 



$5495 

V ■(2-up) 




TENMtir® 

35 MHZ DUAL TRACE 

OSCILLOSCOPE 

■ Two High Quality 10:1 probes included 

■ Backed by our 2-year limited warranty 

■ For specifications see MCM catalog 
#8. page 118 



#72-330 



$569°° 



TENftUr"' 

15 MHz DUAL TRACE 

BATTERY OPERATED 

OSCILLOSCOPE 

■ Two High Quality 10:1 Probes 
included ■ Backed by our 2-year Limited 
Warranty ■ Internal rechargeable batteries 
provide 2 hours of continuous operation 
without the need for any outside power 
source. ■ For specifications see Supplement 
#4 of Catalog #9. 



#72-335 



$54995 



PORT SWITCHES 




Eliminates the need to plug and unplug cables when 
you need to use a different printer or CRT. Enables 
you to easily access one printer from different 
computers, or access multiple printers from one 
computer with the turn of a switch. Two different 
models: 

25 pin RS232 female type: Connect up to 4 
peripherals to a single I O port. 

36 pin Centronics type: Connect up to 2 printers or 
modems to a single port. All 36 conductors are 
switched pin for pin. 



#83-600 

RS232 type 



#83-610 

36-pin 
Centronics type 




s 74.80 



(1-3) 



$6Q95 

^■W (4-upl 



BE SURE TO CALL 
FOR YOUR 
128 
PAGE 
CATALOG! I 

«.»-» itiGnf 

Uvtn 

4,800 
ITEMS! 




""Bsass™ 



We Also Have ..a full line of test equipment, 
computer accessories, telephone accessories, 
speakers, television parts, flybacks, yokes, switches, 
fuses, lamps, capacitors, resistors, cartridges, slyli, 
wire, CATV equipment, and many more Over 4,800 
items AT THE LOWEST PRICES AROUND! 



Terms: 



* SlO mi rwmym wttsi 51 QGciwpplor ij'Oeis 
urvfBf SlO 

' S20 minimum ch-ar-cje <.ard txtUt 

* Orders shipped UPS COD 

* Most GirJtHi snappod wilhm 24 Hours 

* Sates olhce Ppon Q 30 am lo 5:00 pm Salu'days 
lQ0Qirnlo3pni EST 

■ For prvp.-iid Qrdc". add J2 50 lur snipprnq and 

hjiindl.nq 
' StwgiK] shirty A narvtong chntrjes incutd $2 50 

Hi*: b>iliiRLc Jlili will te sent C 0.D 



%cS 




MCM 

ELECTRONICS 
8S8 East Congress Par* Drive 
Cenlerville Ohio 4M59 
513-«4-0O31 

SOURCE NO. RE-8 



> 



CD 
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CIRCLE 87 ON FREE INFORMATION CARD 



FOR SALE 



CABLE-TV Secrets— ihe outlawpublication the ca- 
ble companies tried to ban. HBO, Movie Channel. 
Showtime, de scram biers, converters, etc. Sup- 
pliers list included. $8.95. CABLE FACTS, Box 711- 
fl, PatasKaia, OH 43062. 

RESISTORS y»W&V!>W5% 3 cents. 1%metaltilms, 
precision custom wirewounds, St .00 refundable to: 
JR INDUSTRIES, 5834 -B Swancreek, Toledo, OH 
43614. 

FREE catalog featuring scanner accessories, car- 
rier's ubcarrier detectors, voice scramblers, unusual 
kits. CAPRI ELECTRONICS, Route 1 R. Canon, GA 
30520. 

THE Intelligence Library — Restricted technical in- 
formation & books on electronic surveillance, sur- 
veillance-device schematics, lock-picking, in- 
vestigation, weapons, Identification docu- 
ments, covert sciences, etc The best selection 
available. Free brochures, MENTOR, (Dept. Z), 
135-53 No. Blvd., Flushing, NY 11354. 

CABLE television, copy of Federal laws S10.00. 
ROBERTS, PO Box 63/6025, Margate, FL 33063. 

DIGITALKER Speech Synthesizer has 136 word 
vocabulary. Interfaces with parallel port of your com- 
puter. PCB and plans S12.00. JIM RHODES, INC., 
1025 Ran some Lane. Kingsport, TN 37660. 

WHOLESALE F-59 cable connector $00.00:1000. 
Free MATV catalog, S.A.S.E. (212) 897-0509, 
D&WR, 68-12 110 Street, Flushing, NY 11375. 

TI-99'4A software/hardware bargains. Hard-to-find 
items. Huge selection. Fast service. Free catalog. 
PYNA, Box 690, Hicksville, NY 11301. 

TUBES, new, unused. Send self-addressed, stamp- 
ed envelope for list. FALA ELECTRONICS, Box 
1376-2, Milwaukee, Wl 53201. 

FREE Pay-TV reception. "How-To" book. HBO, 
Showtime, Cinemax. $5.00. DIPTRONICS, Box 80 
(E5), Lake Hiawatha, NJ 07034. 

FREE Automotive Security Catalog. Largest se- 
lection available. Do-it-yourselt pagers, alarms, 



hood 'locks, glass d selectors. Allow 4 weeks for de- 
livery, or for rush send S1.00. AUTOMOTIVE SE- 
CURITY EQUIPMENT COMPANY, Dept. 1, PO Box 
382, Plainview, NY 11803, 

COCO owners — Free color computer software and 
hardware catalogue. SPECTRUM, Box 9866, San 
Jose, CA 95157-0866, 

INDIVIDUAL photofact folders. No. 1 to no. 1400, 
S3. oo postpaid. LBT. 414 Chestnut Lane, East 

Meadow, NY 11554. 

DESCRAMBLERS for downconverters. High gain. 
Send $2,00. RB ELECTRONICS. PO Box 643, Ka- 
lamazoo, Ml 49005. 

TOKO Coll set (four) S8.00. BFQ85 substitute 
transistor S2.00. JIM RHODES, INC.. 1025 Ran- 
some Lane. Kingsport. TN 37660. 

TOKO colls and printed circuits. Quantity dis- 
counts. JIM RHODES, INC., 1025 Ransome Lane. 
Kingsport, TN 37660. 

ELECTRONICS catalog. Over 4,500 items. Parts & 
components. Everything needed by the hobbyist or 
technician. $2.00 postage & handling (States only), 



FINEST 
QUALITY 



SN 60/40 Rosin Core <RA) 

One lb. Raels 

18 swj (.064) 
IS swg, (.048) 

19 swg (.0401 
20swg. (.036) 

21 swg (032) 
V* lb. Reel* 

22 swg. (.028) 
24 srwg (032) 

SN 62 (2% Silver) 
Rosin Core 

21 swg (.031) 319.95 



^TTTTHl 



THIS IS A BOLDFACE EXPANDED AD, I ( you 
like this format, request it. Your cost is S3. 75 
per word, plus 45% for the boldface and tint 
background. 



UNLOCK THE POWER 

OF YOUR 
TIMEX OR SINCLAIR 

COMPUTER 



H* can help you rHtilfl yDur computer* c 
potential without mp«ndlno a fortune 1 



A«k about our Floppy Brlvn Inter fact 



CALL or Mr its for free catalog to: 

Research Service Labs 
P O Box 19124 OKC, OK 73144 
C4.03) 745-9322 

horn hr«: 9-7 M,Th 9-3 Tu,W,F 




FREE Freight On 
All Orders 
Otter 525 

ureter $25 add 
$2.50 per order. 
Miramum order $10. 



FREE Dtuldsriny Wick 
with each pound ol solder 



'?<>&■ ran jwwrmiTH 



■ Che* R Money Onto ■ VISA 

■ MaasCaU ""•""» 

Call TOLL FREE 

800-645-4808 



refundable with first $15.00 order. T 4 M ELEC- 
TRONICS, Dept. R, 472 East Main Street, 
Patchogue, NY 11772, [516) 289-2520. 

CORDLESS-phone interference? We've got the an- 
swer. Have a radar speeding ticket? We can help. 
Home phone extension in your car. You can have It 
5Q page color catalog airmailed $3.00. DBE, PO 
Drawer G, Waikiki, HI 96815. MDVISA orders (808) 
395-7458. 

CABLE-TV converters, police radar detectors, and 
scanners. Send $1.00 for catalog. GREAT LAKES 
COMM., INC., 0-2026 Chicago Dr.. Jenison, Ml 
4942B 

TRANS-AM ELECTRONICS: This month's spe- 
cials include 24 volt plug in transformer 1.3 amps 
$3.95. Burroughs Keyboard $4.95. 383 Canal 
Street, New York. NY 10013, (212) 226-3993. 




MICROWAVE TV ANTENNA SYSTEMS 



Freq. 2.1 to 2.7 GHz . 34 db Gain + 

COMPLETE SYSTEMS: 

[as Pictured] 
Commercial 40" 

Rod Style $99.95 
Parabolic 20" 
Dish Style $79.95 
COMPONENTS 
Down Converters 

(either style) $34.95 
Power Supplies $24,95 
IFETIME LIMITED WARRANTY l™ to 1BV. DC+1 

PARTS & LABOR Data Into (Plans) $ 9.95 

CALL OR WRITE FOR 
KITS. PARTS. OR MORE 

INFORMATION 

Shipping & Handling Add SS Of) 
We Repair Most Types Down 
Con radars & Power Supplies 

PtlHIlDS-TbCll 

Electronics 

P.O. Box 39772 
Phoenix, az 85067 

(602) 947-7700 
Special Quantity Pricing 
Dealers Wanted 
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Ml^n \-/ \wmfllld. N.J. 07OBO/ 
ART \p^c/ 



UHF-TV PREAMP 

(Asfaalurad in Radio Electronics March/ 
May irtrCJws, 1382) 

This inexpensive antenna mounted pre- 
amp can add more than £5 dB of gam to 
your system Lett of satisfied customers 
and repeat orders tot this high quality Kit, 
which includes att component parts, PC 
BO. Case, Power Suppiy and Baiun $34.50 
Awmbfed Version. SS7.S0 
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HICftO-CONTROLLER BOARD 
IKhYS1 18.50) 



Tn»i: MICRO-MART jewels Visa. MC and lefepnene COD'S Minimum order S 10.00 Supping— 
US orders $2.00 Canada and siner countries S3 50 linciudes ins.). Shipoing rate adjusted where 
aeplicable NJ widens add 6% sales lax. 
■ICIt-aMT • SN CEETIJU. ME.. KtSTflELD, HJ 07OM • (Ml) 



CIRCLE 259 ON FREE INFORMATION CARD 



ADW\NCED 
COMPUTER 

PRODUCTS, 




M.B Cv 3o plli CJi.no Jojjco 

CCCX IK FLAM CARD SALE 34. 03 

COB PAR RftiNTEB CAfflJ WA3ABLE. 46fia 
COEX Bo COL EXT 04* CAH3 SALE H 86 

B RKASO IB IM^k 130BS 

system savlr « os 

PC 4AVEH 39 03 

MUTT JDYSTlK 3*64 

UCT SHED DEMON 24fl H 

MOKHOFT Z-» 1OFTCAR0 247 91 

onApfrEn flu-j i eb.bs 



S e<v° 



EtLIFFEPEO GFUFr-LEFl J1 

OFWPPLEH SUPER SERIAL sale J1 
VCt <i 7 FOB DC IA} ! 

APPLE Ac SERIAL CABLE 
APPLE i-* KEYBOARD 
APPLE ILVe POWER. SUPPLY 
APPLE Nffl> CMSK CONTROLLER 
APPLE WM COOLING F AH STYSTEU 
STREET ECHO II SPEECH 5YS.TEM 
TITAN ACCELEAATCA I. L>Mi 4 

mlAfiD BO COLUMN CAHO SALE 



1985 

MAIL OBDER PfllCING ONLY 



NOW LIQUIDATING GAVILAN COMPUTER 
CALL FOR GAVILAN 8/16 LINE COMPUTERS] 
See Below ■ GAVILAN SPECIALS 



FARADAY IBM PC - 



ROCKWELL AIM 



IBM PC HARDWARE 



ME1 BOUaCK -L ."- MJ 



IS Mb INTEHHAL HARD EHSK 
is- Ma KTEflhAL HAM COK 
BO WATT BOOSTER SUPPLY 
|3Q P" IBM SLIPPLV 
PC COMPATIBLE KEYBOARD 
IBM PC CHASSIS. 

PLAHTOOmca ■taLOHPLua- 
10 Mb INT TAPE SiREAVFR 
PCflfiTST mono cafe 
paHaoise l*OHQ/OQI.On 
HEftCULES. MONO CAJID 



340.B8 
i»iS 
248 sa 

CBK 
BOB 00 

b4b.do 

lUt.U 
E4BB5 
150 US 
OflOO 
E2BB3, 
389 B5 

HUGO 
BOD DO 
400 0-5. 



BROTHF.H HrV .IPiH < P*p*| 
OrVrTNtPl MFE -JIMS KlCptl 
BROTHER HR 3,3P^ !3>B«*I 
NEWI BflqFHeR MJ024 IMM 

COex BflFrr tfldwit SALE 

EPSON RXOOVBOFT nraepKi SAVE 
epAOm mv-boft 4Hop4i SAVE 

EPSON FX-BO ClODtrM] OWE 

EPSONTK-IO] |lBfl5pl( Wffi 

MACFH, D£H Ef Ik SERIAL UO 
0fcrDATAii2-P |lEOC!M| BALE 

OKfiATA O3P414Oc0*> 
OKIQATA HP iMOmi 
QWOATA 2350R [3BDCf»t 
TOSHIBA F135I (2ipril 
STAflOEMINl lOXMSOtinh 
STAflQEMIM. 1QXFO. 
STAflOEMIHl 1SX 
9T'Aq«MlHl 1SKPC 
SPECIAL STAR STX-W THEilMAL 
NEC KH7A PCflTAB4£ PRINTER 
PANASONIC iQOl SALE 



SALE 5300 00 
■ALE H*.« 



OOO 

i»g« 

l<9« 
15000 
15000 

130 00 

1»« 

IT. 00 
20995 

BIS 85 
FT&QO 

^i'.'Al 
l»S« 
249 00 
MOO 

iracd 

120 00 

Mi at 

359 DO 



AMSEK 300A IAMbCPH 144 04 

AMOEK 3I0A {IBM AMBfJA, i» BS 
CALL. FOR COLOR I * NCw •MOEL* 

ROS rOM2<lBM COLORE 103 11 

Rosan-ts ihi-pesi hobs 

poa MAX-1 2 aim c*ree" ■« i h sa 

P04 COUBLEn iOARO X27.00 

TAKAh 4» .m-REE IBM| 3H 00 

JEhlTH 122A;12K H» 

ZENITH ZVUtSUtSS C*n 

BAJfrTJ «00 tMEC-FlESi 271 DO 

SANYO 7500 IHI-ACSf 3 "3 EH 
SANYO 4LOCKALIKE] 1 1" AMBER " 



BLZCQMP "PCNTELLlMODCM'iPHTl iM9 fla 
HAVES 3MAHTPDCCM 1200 ItXl;. 4« Si 

HAYES 9MAHTMGOEM l»OB |INTi HO 44 
HATES SMARTMOOEM Sod itxt\ Xs na 

HIGPX3MD0EM APPLE h 2*6 Sa 

RROUETMEUS T5O0M FMAtlHTOiHl AMI 9 a 
WOUETMEUS 1203 IPC EMTl 3Aa BQ 

WOVATKJM ACCESS 13.3 3U 05 

CAT L^OWMUNFCATPOh-S SYSTEM 41.fi.ta 

APPLE COMP LOW COST MCOEM \.Xa;*1 ea 



SEAGATE STSOS CUb 
SEAoATEST41»|1DMbJ 

SEAOArE iicwn: Srai? 
C» ee>. ia. 32Mb 
RCOBJE W. IS. MMb 

aHULUrTT 3A40-I 151*1 
SYQUEST HEMOVEAOLE 

pUJ. FOB QUOTE DM HbQHE* 
CAPACITY HARD DRIV[]' 



SUPER SAVER 
SHUGART SASB4 HARD 

5Mb S 149% S 5 K 

mwFACTom atr i»ii**j 

DffllCT OtylWIIt.W 



m™.ismM 



TEACMD 
MITSLTBISHI 4431 
SHUQAnT45<5 
TAKDOH TM 100-2 



SHUQART SOTR 




5V CASE ROWfER SUPPLV EWfi 

1\ CXLAL AMI -*OYrtFl SAIPlPL-' T-H 

• DUAL CASE (GROWER ShJRRlY 271>« 

* TmihlehE Dual **Owl*i supply ifiO.9 

*•* KAFD LUSA w-ROWER SUPPLY '03 8 
4»' K MDN HARD RSK IM.« 

■■IJJH,MII,l ; IW« 

APPLE <llnlP CCMRATALE 91TA D 

ARRLE 1181* COMPATIBLE 14 HUH l«A B 

M>Cn05Cl ARRLE It WW£ 21BB 

ARRLE il !□ APPLE lie ADAPTOR 1 B.B 



KEYTFICMm;: S15W1 IH 

M0U9E SYSTEMS MOUSE WWW 
OL'ADBOAFm WJB4K 

TecmiA Ohaphk^s uastefi 

TeCmaA Caption nk 
Curtis pc peoestai 

ROS a QUAEOHFTQME Ai)A.!*T0n 
TILT md SWWEL STAND 
SYSTEM $TAND 

EXTENSION CABLE IBM MONO 
KEYSOUW EXTENSION CABLE 

lUME ■LiFPRIiWURj 



EUEFLAL9 ILjMEJ 

SAPPHIRE 4PEACHI 

PUBY IORAHOE1 

OOEX 3B*K MUTiCARO m«X 



oojivboo 

■Wl'; 
74300 
545 00 
31BGG 

SB 00 
900 

JSOQ 

aioo 
as oo 

2SO0 

.»oo 

4B00 
»O0 

woo 

1(000 



i».-5l.f.uu=i.,=,;.i.-Mi 

UK STATIC RAMCflftQ S 1 99 , 9 5 

PLUS UAJQR OEM PURCHASE 
WBLE SUPPLY LASTS 
ALL txEW, WITH OOCUMENTATION 
' TUART BOARD SALE M BS 

' FRONT RAHEL 10 -|HW| SALE 71 BS 
> B0O0 MRU fOAFHJ SALE *1 BS 

* B ' FLOPRt OOHTflOLLEFt lUsrowi 1 *9 6S 
» STOO EXTEhMO CARO U BS 

ijBM3HiaiEIi^ifJI 

01 UF OUC ITPASS CARACITOH 1 Q&fS 04 

I UF OBC flTRASS CARAQTOR 1O0rt SO 

OluFMONOLlTWC CAPACITOR! lWyiita 

1 i,» MONCLlTMC CAPACIfDH IQOl!*?!. 

■ <:fjrMHW:WI..IM.14.-BI 



7JS1 00 

PN23WA VI 00 

PN01B 3.1 00 

2H221 BA -IS 

2H??1BA 45 

:"i:k! 45 

2HZBQF £5 

ZNLWfia BR 

2NSS09 J'l 00 

2HSBSI 4fl 00 

3H1772 l « 



2NW04 

■:■.-.-- 
T1P»A 
TIR30A 

T1PS1A 

TipsaA 

l*fFSl 

1N4O02 



•in » 
2/1 DO 
2j'1 DO 
2f1 2S 

en u 

tin 00 
Vi DO 
1SJ1 DO 

'3 - OQ 



UCT CI 

MCT-U 

UOV4H 

4N3A 

4N3T 

V(2B 



EBaJBBBig 

Mas 

4H37 

«M 

T1L117 

SPX33 

4ftt 

|l 3 .H.IMJ.— 




■..MlkMIIJimiMJ 



all 23 



;:■ : 



US 

Heed 11 n Mlg HW S BO 

; tfwndti 1« » 1 

■iM-fl BOO 

HaedU3'S MiaHIWfi fiO 

P0THER *TYLEJ[ IH CATALOGl 

L-Emrro«(ic5 



r 3d Pin f*pM» 

|C.*i i TOLL FME FOR IDC'il 

1MIIIIIIII1 



8 PrtST.^P S 13 1 10 

i4PPi3Tfl=R 15 11 

1ft Rn STAR 17 12 

URnSTiLR 20 17 

20 Rn STfl-P IB H 

23 Rn STA> 20 it 

24 Rti ST4.P » 37 
2» Rn STAR X 33 
3B Rln STilR *t 30 
40 fVi STA.P 4 42 
MPnST^LP IBS 12S 

.0] s-rt i» 

1 Rn *w a. 14 l«l 




wmwwoL w 

III Mill ?JFr'AWrJl 11* 

I EI I J II M FSftWWJX 1 25 

W P*l WW/3L 1 AB 

» Pth WW >3L 1 t» 
TLXTOOLOIF Z(W IHBEWTIOK 
I P>1 1A Fa 24 Pn %7 B5 2fl Pfi 
1*4 Stock AR IflHl *' SWtaU] 



14SM 


AfllQ 


1 %M 


•BH 


t 3ja 


uos 


OB2G 


3!t 


BBS! 


iBa 


2«0 


Bill 


26-2 


4H0 


7B0 


T7Q 


BB2B 


14 &3 


M7i 


fi "1 


U-ffS 


B«40 


13 m 


OOK 


220 




BH 


I a Fa 


a; 14 


i. 4 7a 


42 Si 


BO 30 


era 


m >-5 


IBS 


5271 


BOSOA 


2 as 


S3?4 


730 


4275 


BOS&A 


4BQ 


IJIfl 


IBS 


V7B 


HW 


BBS 


nr;n 


4 4D 


art? 


BOH 


;i K- 




■4 Ta 


4243 


soar 


139 OS 


szar-fi 


i4Ba 


4384 


BOBB 


2a ao 


UK 


4 3a 


B2E4 


■DBB 


».3 0V 


4243 


an 


42B7 


B-li 


BTft 


42 EQ 


UK 


OBI 


B'M 


B TS 


43 a 1 


4±a 


B24f 


o'oa 


»fiS 


ntu 


E.9S 


4202 


bk: 


UBS 




« la 


4F41 


B2C3 


37 BS 


42EtB 


4is 


4744 


*»fi 


32S 


Cl'.L>. 


4B4 


4741 


nn 


1 Ba 


425F 


s Fa 


4F4y 




i.mw.ittJii.Hid-ci 



uRO>*JS24BS. 



170F 123 S: 

7701 40 BS 

2F03. 4«B4 

2F03 40S3 

UOT 311 ea 



■4=Hrf.l.'il:MIIJ=a 



BS4S StA BS 



B2'S 135 DO I TMSOBIB 
7220 30*1 4330 
9027 1704 B&4& 
SOU 3104 I BQ37 
4 SO P4ECF220 GrtptK* 

■ mi II 1 1 1 n mrj 

I 2300 | SD3 I IM&4D3 
| USO 10 BQ TME-^aOl 

7 70 I 2S9I 



) B75 
14 BS 

saa 



I703t1m3» 
270S riUonii 

37lSr4SOnSl 
371B[3S0K51 
2fiit -iv 
TMS2T1B 
TMSSSW 
2712 MSOnll 
2712 tHO«ai 

Erw bdobi 



B Bfl 
3 7J 

t CO 



27J2A4 I4SOR5J 
2733A nrtOsSl 
2733*2 ISDOnSt 
2T44 r4MnS1 
3704 i ?S*i5'i 

2744raoc>ai 
rmawi ^;,^^ 

UCUCB7B4 |4S0id|. 



1 450 

195 

!JW 

CM 
7ao 
1730 
UBS 

M S. 
: ■ 90 
BLH 



Urt.HJA'.L-l 



2101 MMWli 
3HDB IA5QB5J 
Jf W ' r4*gnS| 
jfLWj^agnSli 

imi HSOftSi 

2I12<4SDn5l 
3E14t4K*lSI 
7tl*L -t H4i50n[i I 
2M4L-3|l&Qni 1 
2M4L ? iJDQd, I 
3^4 F 'Hftlf 
4«4*4 MSOnail 

4044.3 raoonsi 

4044 J(30DnSJ 
L>PO410rEO0nS1 
5EQ1 CMOSI 



i 33 
ITS 

J 75 
I 41 H/> 50 
4fl4,'13SO 
79W13 30 
MV1SBO 



MK411B S40S 

TMM»l>B-3l£OCn5j4iO 
TUUa01B-1S[1S0nJ4O9i 

TWM2011I-1 IIOfriSlSlQ 
HMIM "flP » (fOOnSi * Ti 
HJUBDflPS :iWr.Sl J 3i 

wjwiiflp-afijoriism 

HM41 HILR4 ILR] ISO 
H144110LR3ILRJ S 7S 
HMS1 S4LR J ILR] Ofi-S 
Z6137ISC0M> 12 H 
MMHB4R1S(l90t32« 
i"U«WLR-TS-;L*Hi« 
74liSti3SWl) 1SS 

934TS iwiSI JH 

93-tPS l»f«J 391 



l-l'ti'il.'.IHi'JIM 



4037 [2S0hSI Si » 

1 iCO ISCOhSI TB 

4I1BN3 MSOnSt 1*0 0/1331 
41HNJ i jocks-. 105 0/1350 
411BN4 HSCKS] 145B/10S0 
4164N 1» nacnji OS BVJ0 95 
4 144N! ?0O iWOnH 05 9i^4 « 
4144N, !»HJ0ft5l 8*9 

TM541 94 1150*54 iH 



TMS44H ns0n.5i H.7* 


iiJMiWiisSi. 


II H 


4>HB BQQSOfll 


iBH 


■MMOBO kHiBR 


- ?,'i 


rMS40Bjl pWkOl 


1 H 


MUS2S0 I»0rv5l 


1 Bfl 


gPtMN ilCOnSl 


- H 


M.WSJM IJSOnSl 


1 H 



GAVILAN SPECIALS 



1«IE LINE r:CMFUTERS 
l&Ll'JE. BT CO LCODISIVAT 
B LINE BY tO LCO EHSPLAV 
1HI HMAL PFIIFJTEH MEOHANI!iM 
i. ■■-■•{ . >'i IM.l KEYBOARDS 
i'rt J 11 THEFIMAL PAPEE1 (SOD iMh 
PASCAL iOf TWA HE ^MANUAL 
12V Fp CAD BAtTEflT PAEIK. 
30 MHl CFTYSTAL OSOILLATOfl 



J79 9S 
»9S 
24 95 



HOO 
10 BS 
395 



SUPER SAVEH 

IBM PCt> 



*89 9 



HITECH SPECIALS 

AMO7910 

300 BAUD MQGEM "C 

'29 9S 



LHSEESZM35a 



uxotn 


(14 0Ei 


A0C0417 4*75 


1404LB 


S1 05 


A00OCU4 


344 


EUCOBOO 4 75 


140BL4 


2*5 


DACgOfl* 


IO0 


DAC040S 3*9 


EiriM 


70S 


APCOKO 


4 41 


DA01020 7 OS 


DACOB 


7« 


AOOC41B 


1423 


DAE;1D22 5 45 


EU0O1 


509 



Corporate Buyers ... 
Call For Volume Quotes! 



LMIOSWH 


H«* 


LM2S0H 


iva 


LM»1« 


X 


LM334II 


IN 


LM304H 


B& 


LM3MH 


4 7S 


LM-3C7H 


40 


LMJOOCN. 


K 


LM310ON 


" fl 


LM3JI10HI 


91 


LU313H 


1 75 


LM3IB0N: 


- 45 


LM3IBH 


ESS 


LM31BN 


1 IB 


LJJ3?0 IH4 VPU.I 


EJM33AH 


55 


LM3SW 


BS 


LU340 1*44 VHtl 


LU349N 


OS 


LJJ3SBCN 


» 


LH1SB 


E 7S 


LHSOON 


2BS 


LuaroN 


AH 


LU37X 


3« 


LAP7CN 


S75 


EJU7TH 


1 BO 


LU3S0CN 


B5 


LM3O0N 


105 


LMX1H 


S SO 


LM.MJH 


IH 


LU'JiSh 


i Ba 


LM314H 


1 71 


LM3S6N 


SB 


LMM7N 


• 39 


LM3S9H 


1 15 


LM3»2U 


SB 


LUTSSN 


45- 


LM73 3H 


.55 


NE331 


3 43 


NE.3SS 


as 


Mi'.'j 


i~" 


NE3SH 


E 4 3 


HEUl 


33 fl 


F4E5B4 


245 


LAU4S 


as 


lMsm 


1 45 


LAU547 


«5 


F4ES70 


3BS 


HE '■ ■ ■ 


3B0 1 



NESBO 


S3 41 


NESB2 


3.70 


LM7D*N 


04 


LM70M 


1 BO 


LVT10 


ftft 


LH711 


.71 


LM.719 


3 9S 


EM773N 


SI 


LUf^SH 


71 


LM701 


04 


U1730 


1 BS 


UBT4TCM 


33 


LM741H 


40 


LV741N 


20 


LA1747 


OS 


LMfAl 


■;■, 


LM1014 


1 IS 


LUISOO 


i BO 


LM131D 


i 4a 


E4C1S30 


l OS 


MC1S4B 


1 BS 


MCI 380 


1 IS 


MC13SS 


1 BS 


E4C1372 


7S 


LMH1A 


1 ss 


LUiSSSH 


2 BO 


LM1500 


I.J'.- 


LU1B12 


B ID 


LM1BSD 


440 


LM1BT1 


4 4a 


LM1B72 


4 45 


LM1B77 


330 


LU1BBB 


1 BO 


LMiest 


1 70 


ULH20D1 


i Ba 


ULN20O3 


1 40 


XR2205 


375 


KH22D7 


2 BO 


XFL2304 


240 


XFL2311 


375 


LM2B77P 


200 


LM2S7BP 


3 ?1 


.i- 1 :::-: 


BS 


LM2DQ1 


so 


LWJO03 


OB 


LWZB07 


2.43 


LA1»17 


:■ V. 


LU3400 


SS 


LU3B05 


T 1S 



namwjiTwnwBisEO 



TBOSTAkM 




7BOSK«» 

12 is, 24v i .jy 


a 17. is, 24Y" .t>y 


7BLBS. 12. 15V SO 


TOLOS. 12. IS 1 / 71 


7BU04C SB 


LM300K 1 2S 


7BA40J7OMD 1 4B 


LM317HIK 125r3H 


TBHQSKC 075 


LMS2SK *t.'i 


TBOWAlB 

12 15. 24V 1 P *iy 


LM3J7K .375 


UHS3BK B75 


70D5T Ad4 7n 


LM3SOT 455 


B E3. 15. 24V - /W LMSSOK 4 75 




MC14411111 SO 


«174 11121 


BSPIH UK 


H1B41 11 SO 


E433 3 fi 


70477 37S 


34701' 12 SO 


AVS7J37B 1 1 SO 


7S4S1 E7S 


S01B 14 Ba 


AYS3000 1 1 BO 


FEMH B 7S 


BMB 10 BO 


2S13001LI BOO 


AV3B01D TfiS 


SSJD7 1030 


1S13002L BSO 


AVJB012 7BS 


MC40J4 3 71 


URO-TMi 27 M 


t'J !M »SS 


EW3B 371 


3341 4 30 


VdUM SOfiS 


S3BO 350 


MOHO t3?3. 


OOV-tMf 3495 


SH1BT 17 23 


UC1SKX1 2BS 


LU13000N 195 


BFIOOOEBJiiiLli 


BBS 


THtOHSVLEAHT 435 



DISKETTES 



IBM PCS" *4 4A jniftM 

HubRtngs $1 .35hJ2S0 

Tyvac Ccwor 
MaJOC tAUy 



$1.55oRi2s 



SH" DISKETTES 

YE^BATU 32501 S&CD 
VFRBATiH 95O0> DSm 
MAXELL M01 SS-UO 
EAAXELL MO-2 OS/JO 
DY5AH 1O4T10 5*DO 
EW9A« E04J3D rjEUCO 
EJd-HEHIC 5*55 
OEHEHC D0A3C 
a*' CH9KETTE3. |MAC. iMel 
5"4 ' HEAD CLEANINO KIT 
1 HEAO CLEAHIrA KIT 
BrrUEC *M RC DUCMOSTIC 
ARRLE N HAOHOSTtC DBK 
iAACiNTOSM DISKETTE HOLDER 
5*' 





MSmESBEMMm 
64K UPGRADE s,: -■ ,524.95 



256K RAMS-smk^ 



515.95 



■ •fA'll^m^M.hlLJ-Ol 

IBM PARALLEL rSCvOKli » 2B B 

IBM 1EFUAL i LVt+Uvlj 24 ■ 

PiETOOAFtO EXTENSION B ■ 

R5232 0EW0EF1 CHAHSlEFl hut Mm 14 B 

Ft3232 OEHOEEI CHANGER FiwFwiw 14 B 

NULL MOOfM ADAPTOR 14 B 

SPECIALS OF THE MONTH 



O0&7 - 80287 SALE Cal 
AS PAINTER SW1TC3HB0X [Psrallel^ $6fl,95 

TEL£DATA MODEM VJC 2CWS4 42.95 

APPLE He KEYBOARD 49.85 

I SM COMPATIBLE KEYBOARD 99.95 

POTTER PQWERUHE MODULE 5.99 
CALL FOR DEC RAINBOW BLOW-OUT 

NECB201 PORTABLE 369.95 

MECS027 PORTABLE PRINTER 369.95 

ZEtJmZ15ircC0MPUTBtSALE 1905.00 

IBM PC, 256K 2 wflFWES 1785.00 

IBM PORTABLE 1BS0.OO 

COMPAQ PORTABLE 219500 



400D1 : 

4D31 

'4O02 

4004 

4007 



4Dtl 34 

4DH2 24 

•DT3J. 3cj 

4014 TB 

40 y± 30 

40 ES 315 

4017 45 

4QE1 TB 

401V 39 

4070 SB 

4031 SB 

4072 SS 

4073' 25 

4024 SS 

4075. 25 

4027 45 



T4K0J35 

74307 35 

74901 SS 

74504 46 

74BQS 45 

74506 39 

74509 39 

74910 35 

T4Sn 34 

7431S 31 

74370 31 

74172: 30 

F4U0 H 

74332 AS 

7413ft BO 

F4S40 ID 



74COOt3& 
74002 34 
74004 2B 

74004 3b 



4D35I 65 


404917 00 


4O20 


m 


4000 


af. 


4030 


SO 


4«i 


?.3 


4031 


J-!. 


^::j 


■:-J 


4032 


3-15 


4JJft 


99 


4034 


: |1 


4071 


a 


4014 


TO 


4072 


3:^ 


4D37 


, ftp 


4'3^3 


IB 


404D 


n 


42 '3 


:.-■. 


4041 


73 


*on 


n 


4042 


H 


40J7 


21 


4D41 


BO 


4071 


---. 


404A 


Of 


4041 


B 1 


4D4B 


V 


«osa 


IB 


4047 


H 


40H 


K 


404 


90 


4^5* 


M 


404B 


-J*. 


«H 


■n^. 


40S0 


34 


4DW 


, Bfl 


4041 


7B 


4^-Jj 


-■ BO 


40S2 


73 


ODH 


■ ;s 


4003 


n 


4B01 


■;j 


4001 


-.„■■ 


4403 


V, 


4040 


UM 


uoa 

QUI 


43 

KM r 



4610 
4611 
4512 
4614 
4615 
40,19, 
4Slfl 



eeoM 

BOOT 

MC1440S 
MC1440O 
MC14410 
MCE4411 
MCI441? 
MCt44lO 



KM.i.nj : i.nm 



74374 S 15 
74383 1 B9 
74330 SO 
74S1I2 55 
749113 SI 
743114 SO 
7491242 01 
7491321 X 
745133 41 
749*34 BO 
74SE33 00 
r4S1H1 jj 
■0 3-3 Bl 
F4S|3t W 
749140 SS 
744131 BO 
F4*fJI rl 
744157 M 



745131 IH 
745160 2<B 
749161 1 SO 
745174 1.1B 
745171 I 1B 
7451 93 ' 1 4B 
7491B4 14B 
749193 14B 
T441B0 14B 
74&240 1 li 3 
74S34E 1 OB 
743342 IBB 
74S241 1 Bfl 
744244 l.ftt 
7443S1 1 10 
741213 1 10 
74S»7 1 i*i 
744H4 1 IB 
CALL FOR 74H 



74470011 '.'» 
744210 1 0-5 
744237 + 1 Bl 
74423(1* 1 B5 
744372 3 00 
744274 2 00 
7433B7' 1 95 
744471 " 5 93 
745472' 4 B3 
T4S4 73-4BS 
74*4^4-4 93 

r4S3,'D' i« 

749372' 4 OS 
743373*4 90 
F4SB4Q . ** 
743041 249 



74074 3 55 I 74GE41 51 15 I 74037JJ3 35 
74045 140 740175 1 15 740S74 J5S 
T4CDC 1 E5 74C34Q I 40 74000 E 50 
740O3 1 13 I 740344 I 4Q I 740022 4 44 

MOHL TtC IH STOCK — ALSO EN CATALOd 



800-854-8230 

TWX 

910-595-1 565 



Mail Order: P.O. Bn 17329 Irvine. C* 97713 

S. -l.nl 1310B E. r-rl.-irii.-r S.riilj Am. CA 3ZT0S 
|714| 558-8813 

lua onrfl rnicnro omt 
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CIRCLE 106 ON FHEE INFORMATION CARD 



DoKa 



COMPUTER 

PRODUCTS. 

Inc. 



APPLE ACCESSORIES 

80 Column Apple 11+ ...149.95 
SO Column Apple HE ... 129.95 

Z80 Apple ll+ 89.00 

280 Apple HE 89.00 

IBKCard 39.95 

Cooling Fan 38.95 

Power Supply 74.95 

Joystick 29.95 

RF Modulator 13.95 

Disk Drive 199.00 

Controller Card 59.95 

Paddles 7.95 



Reg. Power Supply 

Model 4A/PS (99/4) 
3 DC Outputs: 

12V @ .4A, +5V @1.1A 
-5V @ .2A Highly Filtered 

6.95 




MEMORY 
EXPANSION KIT 




o 



o 
rr 



o 

UJ 



o 
< 



4164 150ns 

9 for $29.97 

ORDER TOLL FREE 

(800) 
538-8800 

(CALIFORNIA RESIDENTS) 

(800) 
848-8008 



756440 



VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd 

Santa Clara. CA 95050 

(408) 988-0697 




• Causes speed radar guns to react out ettner: —a per- 
centage of your true speed, or whatever speed you dial in 

■ Activated by your Escort and most other detectors 

■ Especially effective against instant-on radar 

• Operates or both X and K bands (not FCC approved) 

• MONEY-BACK GUARANTEE, if riot satisfied. 
WARNING: The device described in this literature is not 
legal for use against police radar. 

Complete literature & plans package, send SI A. 95 to: 

Philips Instrument Design Co. Inc. 

9513 S.W. Barbur. Blvd. #109S. Portland, OR. 97219 
VISA and M/C order line: (503) 625- 6764 



SURPLUS PRC-6 radio $18.00 ea., $30.00 for two, 
antenna $2.50 ea., add $5.00 shipping and han- 
dling. Operation check $5.00 ea. Write Tor quantity 
price. MINITRON, FOB 285, Beltsville, MP 20705. 

UNIQUE booklet, "How neurocell (body) converts 
signals/pulses-circuit & computer simulation." 
Check/money order S7.95, TRONLERT INC., Box 
355, Montreal North, Canada H1H 5L4. 

NORELCO PAX System, code TM200/20M, 

phones: 53 line circuits 1 10-1 59, staff location calling 
08; 09, call party 8; 9, 4 party conference PA., NJ., 
DEL. .Call (609) 691-1075. others call (800) 
257-7043. 

WIRED and wireless infra red remote central cable- 
TV converter box $49.95 and up. Pioneer. Sylvania, 
CABLE TV PRODUCTS. PO Box 1334, Jonesboro, 
AR 72403. 1 (501) 932-1122. 

WANTED: Cash for old tubes, speakers, amplifiers. 
Western Electric, RCA, Cunningham, Mcintosh, 
Marantz, Quad, Tannoy, JBL. Altec. Dynaco, Leak, 
(713)728-4343. MAURY, 11122 Atwell. Houston, TX 
77096 ____ 

SURGE supressors to protectyour sensitive elec- 
tronic equipment write DENA ELECTRONIC SYS- 
TEMS. PO Box 922, Waynesboro, PA 17268. 

XL721 PC boards. Write for details. Available: large 
quantities only. ELECTRONIC DEVELOPMENT 
LAB. Box 1560. Pinellas Park, FL 33565. 

GUARANTEED quality surplus components for 
less. Free flyer. ELECTRONIX LTD.. 3214 South 
Norton, Sioux Falls. SD 57105. 

25,000 receiving tubes $3.00 each. Send stamped 
envelope for list. FOX. 22661 Glenwood. Ml. Clem- 
ens, Mi 46043. 

IMPORTS — Stereos, boosters, equalizers, speak- 
ers, tools, more! S.A.S.E. for listing, CONNELLY, 
329-76th N. Bergen, NJ 07047. 

APPLE II- compatible cards: Z80 $39.95, disk 
controller $35.95, EPROM programmer $49.95. 
RS-232C S42.95, 16K-RAM $34.95, 5 amp power 
supply $39.95, RF modulator $5.95. Great prices on 
IBM items too! Free listing, 3 month warranty. KOM- 
PUTECH, Box 597, Alexandria Bay, NY 13607 

POLICE descram biers for scanners, telephone de- 
vices, etc. Free catalog. KRYSTAL KITS. Box 445, 
Bentonville. AR 72712. 



n 



MICROWAVE TV ANTENNAS 



* 



BUY FACTORY DIRECT & SAVE 

COMPLETE 41 PACKAGED from 



ISO DAY GUARANTEE 

SLKffl i* tun UH»f J AVAHA«L1 
SAieu \Jt avaitMi im 1TOCR 

**fXALf IH WANTED ** 

service t$ our rtaaemarM 



$69 



95 



» 



NEPTUNE COMMUNICATIONS INC. 
CALL 1-718 - 357-3970 w tWpp«W* c.o.tf, 



THE BEST PLACE ic- BUY, SELL or 
TRADE NEW ind USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX I I ME * PLACENTFA, CA 92670 

(7M) 632-7711 

join Thouundt of Header* NiXionrwW^ 

Every Hcntfi 

ONE TEAR U.S. SUBSCRIPTIONS 

$I0,M ■ 9ni Out * SI5.M ■ In Ow 

fi£ *«■« - Lifesim* - 3rd dm 3 



CQWUTUf 

-:rv*i(r. 
K4NHIKI ■ CJ-liCi 



Ml w MOOUCfl 

COHWWHIS * KIT* 

A.4 T I QUI ELECT. 

FUWJCATIOMi 

rum* - service's 



THIS IS AN EXPANDED TYPE AD. Notice how 
it stands out on this page. To get your ad set 
in this type style mark your classified ad 
order, "Expanded-type ad," and calculate 

your cost at S3. 75 per word. 

DE SCR AMBLE cable, over- Ihe-air programs — kits 
$97.95— plans §9.95— details $1.00— MINUTE, 
Box 531, Westchester Station, Bronx, NY 10461. 

VIDEO Hook- Up Diagram Manual — shows how to 
hook-up TV, VCR, satellite, stereos, multi-sets. 
$6.00. NORTHSTAR VIDEO SERVICES, Dept. R, 
PO Box 1992, Hollywood, FL 33020. 

ALPHANUMERIC vacuum fluorescent display 
Model SG20. Includes all timing, refresh and 
character generation circuitry, TTL'CMOS compati- 
ble. Serial and parallel port. 5VDC power. $85.00 in 
single quantity. Free manual. TOMANTRON, INC., 
17942 S. 66th Avenue, Tinley Park, IL 60477. (312) 
532-7430. 

STATE-of-the-art, Toroidal power transformers and 
transformer kits. 50 types in stock 20-600VA. High- 
est quality. Free catalog. TOROID CORP., 6000 

Laurel-Bowie Rd., Bowie. MD 20715. 

MOTION control: Amazing selection (Steppers, DC 
& AC, Servo, Linear motors) etc., also Opto-Elec- 
tronics. Send S.A.S.E. for free catalog. COMPUT- 
ER PARTS MART, 3200 Park Blvd.. Palo Alto, CA 
94306. (415) 493-5930. 

TAPE— We're cheaper! Ampex/Scotch 2400 '.7" 
reels, first quality, used once. $0.79.'ea + shipping. 
COMPUTER PARTS MART. 3200 Park Blvd., Palo 
Alto, CA 94306. (415) 493-5930. 

UHF descrambler, gated and sinewave. Lowest 
price semikil. Free information. VISTA, 717 Front 
St., Lisle, IL 60532. 

CANADIAN. Pay TV and Satellite descrambler 
manual. For all areas. All systems described. Sche- 
matics for both hobbyists and purchasers. $11.95 or 
send S1.00 for brochure SHOJ1KI ELECTRONICS 
CORP., 1327 Niagara St., Niagara Falls. NY 14303. 
C.O.P.'S call (716) 282-1001. Add $1 50- 

3,000 tips coior TV repairs, 31 brands, 116 pages. 
Send $21.00. TONY FERNANDEZ, Box 54-6110, 

Surfside, FL 33154. 

ZENITH SSAVI MANUAL. Original manual used by 
technicians, Theory of scrambling, schematics, 
parts list, repair. For UHF and cable. For speedy 
delivery send $15.00 cash or money order. BAY 
STATE ELECTRONICS, PO Box 263, Accord, MA 
02018. 



Your ad could be selling merchandise for 
you in this space. The price is a 
remarkable $250. To place your order, call 
any Radio-Electronics salesman: Stan 
Levitan (212) 777-6400, Marvin Green 
(818) 986-2001, Ralph Berger (312) 
446-1444. 



HOME ROBOTS 



PERSONAL robots, kits and books. Literature $1.00 
(refundable). CAL ROBOT, 16200 Ventura Blvd., 
#223, Encino. CA 91436, (818) 905-0721. 



REEL-TO-REEL TAPES 

AMPEX professional series open reel tape, 1800-or 
2400-feet on 7- inch reels, used once. Case of 40, 
$45.00. 10VS x 3600 feet and cassettes available. 
MasterCardVisa. VALTECH ELECTRONICS, Box 
6-RE, Richboro, PA 18954 (215) 322-4866. 



SINE WAVE QUESTIONS? 

TROUBLE shooting, alignment, antenna hookup, 
improvements manual, $6,00. STV authorization 
control, $3.00. Both, $8.00. SIGNAL, Box 2S12-R, 
Culver City, CA 90231. 



CABLE TV 



DEALERS wanted: Channel 2, 3, and 4 notch fil- 
ters. Money back guarantee. Send $15.00 tor 

sample and quantity price list. Specify channels). 
GARY KURTZ, PO Box 291394, Davie, FL 33329. 
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CIRCLE 110 ON FREE INFORMATION CARD 




7-800-344-4539/ 

AK, Hf, 21Mai-667J Ea.yLinli - 6JSJ79H TWX - 31<aS<ttM2PIGI KEYCORP / 
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f Did you receive our ^ 
new 1985 catalog? 



I 

. NAME 

I ADOftESS . 

I CITY 

STATE 

| ZIP CODE., 

u 



MAIL COUPON TO: 



USA: P.O. Bex 91 M 



00 
O 
Z 
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| TOLL FREE: 1 


-S00-343-0874 




V 


Montri*!, Qu*lMe H4P 1H1 / 














SERVICE - ORDERS PROCESSED IN 24 HOURS 


SEMICO !VDL?CT{|Ri ■ PASSIVE COMPONENTS • DATA BOOKS 


QUALITY - CURRENT DATE CODES • LEADING MFR'K. 


CRYSTALS * CHEMICALS ■ POWER SUPPLIES • HAftDWRHE 


SAVINGS - VOLUME DISCOUNTS 


*TOLLFREENO. 


TEST INSTRUMENTS • BREADBQAFlOING * SOCKETS * SQLDEfl 
SWITCHES • MICROCOMPUTf AS • TOOLS ■ THANSFORMJERS * KITS 


SELF SERVE - STORES ARE OPEN AT 6 00 AM 


WIRE £ CABLE ■ 


HEAT SINKS » RELAYS * FANS • CAPACITORS 


LiNEARS CMOS 


LCI i 


il^^ ^»8fl »* 


ACT » M 


Wr\ *** »H 


ACt * 


ifr*^^^ 


■Hi "H 


«T * UW* Ft|4. P>q 




"1 1 1 1 1 ' ' »* *« 






"■:: 






■3. FKI 


n.-ii''l tif pki 


0&1Q1 


301HHC 2 150 


OG123 14Bi,VC 


795 


06300 


4000 4 


IDD 


063SO 406G 1 2 365 


06102 


301JI1C 3 1 00 


06077 2H7PC 


1» 


443K 


4001 4 


100 


DS555 4056 4 1 00 


06176 


305W 7 1» 


06060 221 1 Pt 


IK 


063 10 


4001 75 


5 70 


M3W *0M IE 2.X 


06124 


xrrc 3 1,20 


0606t 2240K 


125 


OB315 


400? 4 


100 


03565 4» 4 100 


05130 


xanc 1 100 


06100 30BBPC 


105 


06321 


4Q0G j 


I 00 


OtSTO 40E4 tD 230 


D61JJ 
060*5 


MiTC Z 1 X 
J04HC i 125 


08215 3I3EFl 
06200 3W2PC 


130 
100 


DM25 
06335 


4007 4 

4009 1 

4010 I 


IK 
I 10 

1 to 


065TS 4070 4 1 00 
05500 4071 4 9 00 
06565 4077 4 9 03 


wsr 


309KC 1 115 


0620S :.i3j"': 


120 


0034Q 


1011 4 


100 


06590 4073 4 E 03 


■0600* 


31 1Ht 1 1 4* 


06093 3524P>: 


150 


B345 


4011 25 


3 70 


06595 407S 4 f 00 


D410J 


311TC 3 1 CD 


06210 39D0PC 


130 


L-J3 '.' 


4012 4 


100 


06603 407/6 2 125 


06O15 


SlTUC 2 153 


06D?7 415 ITC 


100 


06455 


4093 3 


19» 


0D6O5 407T 4 "X 


06091 


31 )-KC 1 ?30 


06094 4194KC 


900 


:!:{■• 


4013 1! 


3«5 


:;■£■£ «076 4 1 DO 


06314 


311TC 1 1 00 


0607a 4145TC 


100 


06J65 


4014 3 


140 


06515 4061 4 1 DO 


oeosi 


3 UfC 1 1 25 


06720 4550TC 


120 


oura 


4015 2 


110 


06620 4061 15 3 65 


O6Q16 
B6075 


323*X 1 145 


3W-35 1.111F-I 
S40O5 fftSUrt 


130 
205 


06373 
063H 


4096 3 
4017 2 


900 
175 


06625 4062 4 100 
01630 4MJ 2 103 


3T4PC 3 1 15 


HDOQ 963T4.IC 


205 


ffnn; 


4017 1 


4M 


00535 40»3i M 5 S3 


MtM 


SttUC 3 lib 


54007 9GMTE 


23S 

in 

135 


06390 


4011 : 


ITS 


06537 4094 Z IJJSj 


060<? 

DKW5 
DS136 


13*PC 3 1 IS 
34ITC 2 1 30 

353TC 2 1 v; 


E-40J9 AMi40iL| 
5-tC-l? *M26i.5I1P>:. 


EBHS 
HMOO 


4013 3 
4D30 ; 
4020 10 


HO 
131 
645 


H64Q 4099 Z 1 35 
06643 4502 1 100 
06650 4503 2 1 35 


06104 


35|TC 3 1 ID 


S4D9G AMIfA ilWCN 


1 91 


G4410 


4021 3 


■ IS 


006H 4S0* i 12S 


Mite 


393TC 3 1 25 


S40U Afp?6S1DPC 


109 


0641 S 


4022 i 


125 


065fl] 4510 2 1 75 


DS109 
Mil" 


335TC 3 1 00 

553TC f2 S 10 


&4D16 (JACDKP 


US 


0Si» 


4023 4 


100 


06665 451! ? 1 75 


win :a:h.:p 


3 IS 


E*4?5 


4074 7 


no 


566r0 4512 I 1 25 


£4103 :iCHCg 


22S 


Q643C 


4025 1 


9 00 


06673 4514 9 125 


06107 


336Pt 2 1 15 


54D19 MC3330P 


100 


06435 


4026 1 


IEB 


00550 4515 1 1 2i 


DW50 


MTTC 2 1 40 


HQ25 UCS4DP 


no 


0&44G 


4027 3 


9 10 


OB66S 4511 2 1 33 


06140 


umr 2 its 


&41M Wr34j« 


100 


DS445 


4021 i 


ns 


066*9 4517 1 130 


060H 


TWTC 2 1 05 


5403Q VlUfv 1 . 


I 7S 


DM 50 


4D» ; 


9 23 


06690 4511 T 1J5 


DS145 


TOSHO 2 1j» 


54031 MC34&7P 


I 75 


06455 


4030 4 


9 10 


06695 4523 2 135 


EW65 


JI4TC 1 295 


54093 WT2BAK 


DO 


064K 


4534 1 


9 53 


05?« 4577 1 110 


05150 
DM 511 


714MC 1 ?jG 
7T3HC 2 1B0 


H0« «WT7m 
540S9 '.F^j:-^ 


100 
150 


mm 


4035 2 

4040 2 
4D41 3 


175 
113 

1 10 


05705 4576 2 1 33 
D4710 4526 2 1 55 
DAHS -4526 10 J 40 


OWH 


723PG 3 1 IS 


54034 h<5534U> 


115 


0S4K 


404? : 


110 


04720 4532 I 159 


OW33 


fTJTC 1 705 


54033 SWWT7* 


371 


■:z*t 


4043 3 


9 10 


03725 4S36 1 100 


00364 


T33K 2 1 SO 


S40J6 SNT644W 


510 


06490 


4044 3 


1 in 


DSHD *5:1 3 TTO 


00041 


73ftf»C 9 140 


54037 SHT64WN 


■a 


064K 


4046 J 


130 


D4735 4543 Z 1*5 


061 22 


741NC 2 1 « 


54400 ULWD02U) 


130 


MSOC 


4047 7 


110 


D3T40 4553 1 3 7S 


OS076 


HKIC 3 1 00 


54401 HMOJtjAN 


930 


0450' 


4043 j 


100 


D6743 4S33 2 1 75 


wing 


747PC 2 1 10 


54407 MM20044A 


13 


0V5IE 


4049 13 


365 


06745 4S34 7 LID 


own 


74QTC 2 1 ID 


54M; (Ht(2W3A 


i?S 


0951 


4050 3 


100 


08750 4533 2 145 


:-. :■: : 


759UC 1 200 


S4I4^ KFUSKCP 


KM 


06S2C 


4050 13 


365 


D1755 4DQ97 V 1 DO 


: ■ ■ : . 


145&TC 3 120 
14«FC 3 1 15 


S407B IR«JCP 
54073 UU206CP 


350 


0SS2. 
QflSJC 

3553 


4011 3 

4052 3 

4053 3 


110 
125 
125 


P67E0 40096 I 100 
06755 40161 2 1 3D 
06T73 40163 2 133 


'.■',-:■■ 

-■■:;■: 


1496PC 12 4*0 

KB&Aft 3 1 IS 


54077 XRSOBCP 

540« KR136C0CP 


215 


«154< 
0654 


4060 3 
4066 3 


125 
100 


OfljfS 40175 2 130 
M7K 40193 2 130 




LINEAR BIFETS 




CRYSTALS 


UARTS 


ACT * 


«*« rn 


«T F 




Pig 


4CT I -.; 




Vl (*<T 






r-Kt 


r-*t 


Hi 39 


TJ.022O 1 1 1 00 


urn 


10000 


f 1 ^ 


4X01 Jtt3lDf50 >IK IfUD S39 


MUX 


TL061O 1 ? 1 45 
THJM2CP 1 100 
U004CN ^ffti 1 150 


»01i 
-U906 

«Ml 


10437 
200M 

24575 tK32 
24S7S HCL1 


TT 31S 


4KC5 *fLi30A D4bABJujg m 


STATIC RAMS 


5*0*2: 
54117 


H07tCF HW|ill * 1HJ 
H0T1CP )l' 1-0 H34 


MH 

tons 


3S7SS4S HC-H 
3S7DS4S NC13 


175 
300 




4«H9 F5l0t45i ?56i4 4J0M 125 


•-: ' ; 


1L072CP 2 1 50 


(SJ11 


40000 


ISO 


4SP02 P7H4 fC tb4 TOONS 179 


54091 


HlOTJCP I SSS 


ptW?7 


40320 


150 


4300E PT114 15I Ib4 150NS 1 305 


yo« 


TLQ74CN i 1 45 


pHfll? 


491520 


125 


4M05 PTOttUS 2KiH 150NS <H 


54113 


TLQHH S 125 


MOO 


50O0O 


IS 


40DS0 P551575t TRJ 350*(S H 6« 


5404,5 


H07SCN 1 m 


M017 


506U 


If5 


4JHH WIUHK 2Kifl 1 SOUS' 795 


54141 


Tioeocp 1 loo 
TL0J1D 1 -1 ■« 

TLC62CF M 2 130 
TUJJtpi ./2^ 1 175 
TLiraUP rfp J |fl) 


13071 


60000 


ISO 


4S0» P0754 15 MiS 15CT5 3200 


S4D4* 
54 043 

WW 


HOJ3 

I5U34 

K013 
BJ10J7 


5I443 
60000 

100000 
107)96 
I7 0OOO 


ISO 


-ltjwpotatfi 






DYNAMIC RAMS 




165 
ISO 
I6S 




■.a:::v 


TLIT30-P * 2 100 
TL101CN 1 2 » 


SflOTf 

EODH 


I4J14IB 
13D000 




140 


46011 P4164 1S 64Ki9 ISONS 4H 
4KJ? P4I16 15 lEKsi 1SONS 110 


1 t 


950 


54 1« 


TL494CH | | 53 


B50J5 


1BQ000 


1 1 lU 


46057 P4256 15 TSCKaI iSOhS 35 00 


54059 

54144 
544Q4 


11497ACN 1 1 so 
TLS07CP 1 100 

TLCHiCP J 100 


GB033 
EWK 

Eoccr 

EMtD 


IB 0000 

114320 
200000 


■ so 

ISO 
ITS 

too 




EPROMS 


SOCKETS 


M1CF 


oproce 


SSORS 


460*1 CTTW^tS 11*6 4S0MS 725 
46014 C2SI6 43 Tfal 4.50N5, WW Pm«1 775 

46016 C2723A30 4KxD 30ON5 755 


«P i 


^siiSfH P*4* *a 


, 




iiaaafet 


4603 1 C253T 43 4vLeR iWNS Tl P«w 5 ?5 




f"|fc#*^V' Qs. tna 




■^ 


4«1B C77fe4.a 6Kal EONS ■'■ 


J3G45 


t flNS ^4-^ 1 1 ID 
■4 P1H5 T I IB 


12001 
12005 


ES£<2 4PJ|fl 


w 1 
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Partial listing only • Call us fw your complete' requirements 



OHDERtNG IHFOHWATION 
Uu wtiy the 6 illgll ACT * wbtn 
a.'siemg. $pmt pjctigtt coaliin 
multiples vttter Mitt sne. Piute salt 
Ihii stmt muinpiBt mis not be HflHtta. 

Pitt Qmlitr It Bn (J) ttlttt 

tlfrrwfje twflutri 



P. BoirSIQO 

,617.1366-0500 
S6SI fnw SE 



133 FluwHTJ A3 
WiSTBO HOUCH. M«j 
□ 1S51 
|617> 3etV»34 



MQKTREA1 

[514) 731-7441 



TORONTO > 
<41S| 9777692 



Cwudi H4P 1H1 
1514)7^7441 



13107 NonhupW»y 
ULLEVUE Witii 

9S005 

iSGfii Ml US'. 



WHCOUVER 
(504j 436-3371 



CALGARY 

{403-1 23S-53«J 



EfiMONtON 
|4Q3( 438-^SA 



cowtmon 

SELF SEflrl 

EltCThOMlCS 



STORES OPEN 
AT 143 AM 




WRITE FOR 

McGEE'S 



SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

T«L 4 (816) 142 5092 

1901 MCGEE STREET KANSAS CITY, MO 64106 



Your ad could be selling merchandise for 
you in this space. The price is a 
remarkable $250. To place your order, call 
any Radio-Electronics salesman: Stan 
Levitan (212) 777-6400, Marvin Green 
(818) 986-2001, Ralph Berger (312) 
446-1444. 



TS-1000 SOFTWARE 

TS-1000 2K software. Loan breakdown, checkbook 
balancer, savings balancer, bargraph, robot drive- 
train design, addition quizard, multiplication 
quizard. $9.99 each, postpaid, check/MO/Visa/ 
MasterCard. Guaranteed. STURDIVANT LABO- 
RATORIES, Box 116RE, Bedford, Ml 49020. 



INVENTORS! 



CAN you profit from your idea? Call us today regard- 
ing the marketing of your invention, or write for your 
free information package. Over a decade of service. 
AMERICAN INVENTORS CORPORATION, 82 
Broad Street, Dept. RE, Westfield, MA 01086, (413) 
568-37S3.(Not an answering service.) A fee based 
marketing company, offices nationwide. 



NEWSLETTERS 



ELECTRONIC Systems Newsletter is a monthly 
publication written especially for the electronics 
hobbyist/experimenter. Fascinating projects, new 
ideas, sources. Free details AF PUBLISHING, 
Dept. R2, PO Box 524, So. Hadley, MA 01O7S. 



DO-IT-YOURSELF TV REPAIR 

NEW!. ..Repair any TV...Easy. Anyone can do it. 
Write. RESEARCH, Fit. 3, Box 601 BR, Colville, WA 
99114. 



SCANNERS 



JOIN 30.000 other scanner owners in the nation's 
largest not-for-profit association of scanner owners. 
Bi-monthly publication with tech tips, fascinating 
true stories, news of new listening adventures. Plus 
member benefit package including car rental dis- 
counts, no-extra-cost insurance coverage, free 
classified ad service, and more. Send just $9.75 for 
10-monlh trial membership to: SCANNER ASSO- 
CIATION OF NORTH AMERICA. 240-A Fend 
Lane, Hillside. IL 60162. 



CABLE TV "CYLINDERS" 

SUPER powered notch filters. Equivalent of cable 
company "cylinders". Eliminate undesirable sig- 
nals. Any channel 2 through 8; 14(A) through 22(f). 
(Please specify.) Send $20.00 each. Money back 
guarantee. Quantity discounts, CATV, Box 17621, 
Plantation, FL 33318, 

THIS IS AN EXPANDED-TYPE AD WITH A 
TINT SCREEN. See how it jumps out on the 
page. To order your ad in this format calcu- 
late the cost at $3.75 per word for the ex- 
panded-type and add 25% for the tint 
background. 

MASTERCARD AND VISA are now accepted 
for payment of your advertising. Simply 
complete the form on the first page of the 
Market Center and we will bill. 



WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING! 



TRANSFORMERS 



Htfvsff 

printtriM 



JP 



S.fi VOLTS @ 750 HA $3.00 

t VOLTS @1S0MA II !S 

12 VCT £ 200 MA S2.00 

1BV. @W0MA 13.50 

1* VOLTS imp 14.30 

24 VOLTS @ 250 HA J2.S0 

HVCT@1A«P H.50 



LINE CORDS 



TWO WIRE 

8' 16gi TWO WIRE 
3 FOH 11.00 

THREE WIRE 

FOOT 18o« THREE WIRE 



TRANSFORMER 
WALL 

ALL ABE 111 VAC ASS 
PLUS IN 

4 VDC @ 70 MA 
6VDC@S00MA 
tVAC@1AHP 
2.5 VAC® 265 MA 
17 VAC @ 500 MA 
24 VAC @ 250 MA 




SPRING LEVER 
TERMINALS 



Si Si 



codec 
terminal5 
on a sturdy 

2 3/4' - 3 3/4' 

BAKELITE PLATE. 

GREAT FOR SPEAKER ENCLOSURES 

OR POWER SUPPLIES. 

51.00 EACH lOFOnlfiCO 



MULTI- 
SWITCHES 

3 STATION 

NON-INTERLOCKING 

3- 2PDT SWITCHES 
EACH OPERATES 
INDEPENDENTLY 

IK" BETWEEN 

MOUNT INS CENTERS 
SI .75 EACH 

5 STATION 
INTERLOCKING 

MADE BY ALPS 
3 . 2PDT ANO 
2 ■ SPOT 

SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY. 
31i' BETWEEN 
MOUNTING CENTERS. 
$2.50 EACH 

5 STATION 
NON-INTERLOCKING 

SAME AS ABOVE, EXCEPT 

EACH SWITCH OPERATES 

INDEPENDENTLY 

12.50 EACH 



Tl SWITCHING POWER SUPPLY 



ti ■ .iosjm-3 

CO-PACT, WELL-REGULATED SWITCHING 
POWER SUPPLY DESIGNED TO POWER TEXAS 
INSTRUMENTS COMPUTER EQUIPMENT. 
INPUT: 1WAC - 2S. VAC AT LA 
OUTPUT: I-12VDC AT 35QMA 
► 5VDC AT 1.2A 
- 5V0C AT 200MA 
SUE: if 5/V X <t i/V X 1 1/4" 



MIKE 
CONNECTOR 

5 CONDUCTOR IN-LINE PLUS 

AND CHASSIS MOUNT JACK. 
TWIST LOCK STYLE SAME AS 
SWITCHCRAFT 12CL5M. 
$2.50 PER SET 



METER 

0-15 V.D.C. 




THIS 2-1/4" 
SQUARE METER 
MEASURES 
0-15 VDC. 
UM EACH 



SUB MINIATURE 

DTYPE 

CONNECTOR 



SOLDER TYPE SUB-MINIATURE 
CONNECTORS USED FOB 
COMPUTER HOOK UPS. 
DB-15PLUG 12.75 

DB-15 SOCKET $4.00 
DB-15HO0D 11.50 

DB-25 PLUG $2.75 

DB-25 SOCKET 13.50 
DB-25 HOOD $1.25 



"PARALLEL" 

PRINTER 
CONNECTOR 

SOLDER STO.E 
36 PIN MALE 
USED ON 
-PARALLEL- 
DATA CABLES. 
5,50 EACH 





I.D.C. MALE 

SAME AS ABOVE. 

WILL 
PRESS 
FIT ON 
STAN OAR D 
RIBBON CABLE. 
$8 00 EACH 



7 CONDUCTOR 
RIBBON CABLE 




SPECTRA-STRIP RED MARKER 
STH I P. 28 GA STRAIN OE W I R E 
$5.00 PER ROLL (100 FT.) 



2K 10 TURN 

MULTI-TURN POT 
SPECTROL 
"MOD534-/16I 
$5.00 EACH 



ROTARY SWITCH 

1POLE 
6POSmON 

1»- DIAilH-HlQH 
75» EACH 

10 In $6.00 




REVERBERATION UNI1 



$7.50 EACH 

ACCUTRONICS COIL SPRING TYPE UNITS. USED IN 
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY 
SOUND EFFECTS INPUT IMPEDANCE 8 OHMS. OUTPUT 
IMPEDANCE 2250 OHMS. AW 1 IS 1 /." i Via". 



SOUND AND VIDEO MODULATOR 
FOR T.I. COMPUTER 

T.I I UM13B1 1 DESIGNED FOR USE 
WITH T.I. COMPUTERS CAN BE USED WITH 
VIDEO SOURCES BUILT-IN A/B SWITCH. 
CHANNEL 3 Oft 4 SELECTION SWITCH. 
OPERATES ON 12 VDC HOOK UP DIAGRAM 
INCLUDED 

$10,00 EACH 




PUSHBUTTON 
POWER SWITCH 




tft 



DOUBLE POLE POWER SWITCH 
PUSH .ON, PUSH-OFF 
$1.00 EACH 



SWITCHES 

MINI-PUSH BUTTON 

S P.S.T. MOMENTARY 
NORMALLY OPEN 
Irt" BUSHING 

35* EACH 

10 FOR *3 25 
100 FOR $30.00 

SPECIFY COLOR: 

RED. BLACK. WHITE, 
YfLLOW. 



48 KEY ASSEMBLY FOR 
_„ T.I. COMPUTER 

NEW TEXAS INSTRUMENTS 

KEYBOARD. UNENCODED. 
48 S.P.ST. MECHANICAL 
SWITCHES. TERMINATES 
TO IS PIN CONNECTOR. 
SOLID METAL FRAME 4" X 9." 

$6.50 EACH Z FOR $11.00 




EDGE 
CONNECTORS 



ALL ARE 156- SPACING 

10 PIN EDGE 
CONNECTOR 

TRW «50-10-A-20 $2.00 EACH 
22/44 TIN 

PC STYLE; NO MOUNTING EARS 
$1 JO EACH 10 FOR $14.00 

22/44 GOLD 
RC. STYLE 12.00 EACH 

10 FOR $18.00 

28/56 GOLD 

28/ 56 GOLD PLATED CONTACTS 

.156 CONTACT SPACING 
$2.50 EACH 10 FOR $22.00 



120V INDICATOR 



NEON INDICATOR. RATED 

120 Vl/3 W. MOUNTS IN 

5/ 1 6- HOLE.. RED LENS. 

75f EACH 

10 FOR $7.00 

100 FOR $65.00 



GEL CELL 

BATTERY 




12 VDCe 1.2 AMP HOUR 

4'X113/16-Jt21/8- 

SI 5.00 EACH 




13.8 VOLT REGULATED 
POWER SUPPLY 



THESE ARE SOLID STATE FULLY REGULATED 
1J.S VDC POWER SUPPLIES. ALL FEATURE 
100$ SOLID STATE CONSTRUCTION, FUSE 
PROTECTim, L.E.O. POWER IFOICATOR, 

2 AW CONSTANT, h AMP SURGE. 

UL LISTED $19.00 EACH 




DC CONVERTER 




DESIGNED TO PROVIDE A 
STEADY - 5 VDC @ 240 MA 
FROM A BATTERY SUPPLY 
OF 3.5 TO 6.25 V. 



2 1/16 - X 1 I/1G-X 
1 11/16" HIGH 



$1.50 
EACH 



TRANSISTORS 

2NTM 4 FOR J1 .00 

2N2222A 3 FOR 51.00 

PN2222 4 FOR $1.00 

2N2M4 3FQH1I00 

ZN2905 3 FOR tl ,00 

I MI 907 3 FOR 11.00 



c 



1N4148 -\ 
SPECIAL > 



,W SPACING P. C. LEADS 
1000 FOR SIC. 00 
10,000 FOR S85.00 



KEY ASSEMBLY 

5 KEY 

SI. 00 
EACH 

CONTAINS 5 SINGLE-POLE 

NORMALLY OPEN SWITCHES. 

MEASURES 3 3/4" LONG 

G KEY 

(1.25 
EACH 

CONTAINS 6 SINGLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES 4 1/4" LONG 



POWER SUPPLY W/ PRE- AMP 




THIS SUPPLY WAS US En TO POWEH 
AN 3 TRACK/CASSETTE UNIT IT 
WILL SUPPLY APPHOX 18 VDC AND 
INCLUDES A SMALL PRE-AMP TO 
BOOST SIGNAL LEVEL 
RCA PLUGS FOR LINE IN/OUT. 

$4.00 EACH 



RELAYS 

SOLID STATE RELAY 

HEINEMANN ELECTRIC 

H101-5A.140-5AMP 1 
CONTROL: 3-32VDC 
LOAD:140VAC5AMP5 I 
S12E2-X1-X VHIGH 
$5,00 10 FOR $45.00 



MINIATURE 
G VDC RELAY 

SUPER SMALL 
SPOT RELAY; 
GOLD COBALT 
CONTACTS. 
RATED 1 AMP AT 30 VDC. 
HIGHLY SENSITIVE, TTL 
DIRECT DRIVE POSSIBLE, 
OPERATES FROM 4.3 TO 
6 V. COIL RES 220 OHM 

1 3/16" - 13/32" - 7/18" 

AROMAT • RSO-8V 

$1.50 EACH 10 FOR $13.50 



13 VDC RELAY 

CONTACT: S.P.N.C. 
10 AMP @ 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT 
COIL 13 VOC 650 OHMS 
SPECIAL PRICE $1.00 EACH 



4 PDT RELAY 

. 14 pin Blyl* 
' 3 imp CLTntacIs 

• 24 volt d.c. or 
120 von at;, coll 

* Uabci bul lull/ leslad 
$1.70 EACH 
■pacify coil vol tag* 
LARGE QUANTITIES AVAILABLE 

»CKCT1 roil ULAY »» «*c" 



COMPUTER Fj 

GRADE 
CAPACITORS 



2,000 mid. S00 VDC 

13/4'DIA 5" high $2.00 

3,600 mfd. 40 VDC 
13/S'OIA, -33/4-HIGH $1.00 

6.400 mid. 60 VDC 

1 3/8" D1A. • 4 1/4" HIGH $2,50 

31,000 mfd. 15 VDC 

I3/4-D1A '4' HIGH $2,50 

72,000 mfd. 15 VDC 

2"DIA -4 3/a-HIGH $3.50 

185,000 raid. 6 VDC 

21/2-DIA-41/2-HIGH $1.50 

CLAMP* TO FIT CAPACITOR! K* m 



SLIDE 1 POTS 



S 



100K linear tape 

2" LONG 

1 5/0" TRAVEL 75« EACH 

50 OK linear taper 

2 7/S" LONG 

1 3/4" TRAVEL 7S» EACH 

DUAL 100K audio taper 

3 1/2" LONG 

2 1/2" TRAVEL, $1.$0 EACH 



ff 



CRYSTALS 

CASE STYLE HC33/U 

" COLORBURST 
3579.545 KC 



2 MHZ 
$3.50 EACH I $1.00 EACH 



METAL OXIDE 
VARISTOR 

G E t V82ZAI2 
50 VOLTS. NOMINAL D.C 
VOLTAGE. 5/8" DIAMETER 
2 FOR $1.50 



MINIATURE TOGGLE 

ALL ARE RATED 5 AMPS @ 
S.P.D.T. 

{on-on) t 
p.c. style, jl 
non-threadedjj! 

BUSHING fSQ 

■U EACH I I 

lOFonjioo ITti 



S.P.D.T. 
(on-otf-on) I 

NON-THREADEDf 
BUSHING C3l 

PC STYLE ■*; 
754 EACH ftf 

10 FOR $7 00 "0 




P C. LUGS. 
THREADED 
BUSH 'iG 
H.M EACH ' 
10FOH19ODY 
100 FOR SCO M 



SWITCHES 

125 VAC 
S.P.D.T. 
(on-off-on) ri 

S0LO6B tUG 
TERMINALS 
11 M EACH 
10 FOR $9 00 
100 FOR *W W 

D.P.D.T. 
(On*on) 

SOLDER LUG 
TERMINALS 
M.M EACH 

Id FOP 519 M 

10Q FOB $180 00 



L.E.D.'S 

STANDARD JUMBO 
DIFFUSED 

RED 10 FOR $1.50 
GREEN 10 FOR $2.00 
YELLOW 10 FOR 12.00 

FLASHER LED 

, 5 VOLT OPERATIC* 
f*l RED JUMBO S/ZE f 
$1.00 EACH t 



I 



BIPOLAR LED 

2 FOR $1 70 



LED HOLDERS 



TWO PIECE HOLDER O <» 
FOR JUMBO LED O 

10 FOR 654 20O FOR $10 00 

CLEAR CLIPLITE 
HOLDER 

MAKE LED A FANCIf 
INDICATOR. CLEAR 
4 FOR $1.00 



3 1/2" 
SPEAKER 

8 OHM 
IMPtDANCE 
FULL RANGE 
SPEAKER 
8 OZ MAGHET 
4' DIAGONAL 
MOUNTING CENTERS, 

$2.50 EACH 
10 FOR $20.00 




SOLID STATE 
BUZZER 

STAR OSMB.OBL 

A VDC. 

TTL COMPATIBLE 
$1.00 EACH 
10 FOR $9.00 



TOLL FREE ORDERS ONL* 
1-aOO 626 5432 
lOHDER ONLY) 

(IN CALIFORNIA I 800-2SB 6666: 
ALASKA HAWAII 
ORINFORMATION 
12131 360 6000 



MX ELECTROHICS CORP. 



90S S VERMONT AVE PO BOX 20406 LOS ANGELES. CA 90006 



6228 SEPULVEDA BLVD. VAN NUYS. CA9t41t 



CIHCLE 107 ON FREE INFORMATION CARD 



QUANTITIES LIMITED 
MINIMUM ORDER 510 00 
USA S3 00 SHIPPING 
FOREIGN ORDERS 

INCLUDE SUFFICIENT 

SHIPPING 
CALIF RES ADD 6 1 2 
NO CO D' 
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74F00 



74ALS0O 



DISK CONTROLLERS 



SW747M 
5trT4J« 

7. ■■<■:*. 
mr*tm 

1*7411*1 



sscwu 

5W741» 

SttUVM 
5*7417*1 
SUM IKK 
£H74EDn 



rwoa 

74*01 

74502 
74593 

)UH 
741505 

r«is« 

745» 

74510 
FUI1 

74Sl5 

74570 
t*.S2i 
741534 

my. 1 

74LSS 
74533 

■*.:->: 
P453JJ 
74547 
74547 
74551 
74573 

7*574 

74575 

74t57fi 

t«so 

r*.ssc 

745*2 

74SS3 
?fl.SJt 
UlSiW 
745IH 
7*51*7 

main 

r4U£i23 
745175 
745121 



5M74-MK 

SN74I71* 
SN74I22H 

sn/4i»r 

5*7*125* 
SffTilTfli 
SNMlTWi 
StUUJM 

SwMuiii 
£XT4t4?l! 

SI74I4H 

SWMUW 
5*741 J* 

5*74 nw 
■.'.■■< ■-.■■> 



1*412112 

7*15131 

745131 

7«l45 

745147 

745141 
7«14l 

745™ 

7415154 

7*15155 
74LS1<£ 
7H5147 
745151 

74S1CI 

745112 

i«m 

745115 
74S1U 

"...■sin 

745179 
1*5175 
7*SlF4 
745175 
JUKI 
7451H 
745191 
7451*2 
745111 
745IM 
7*tSlK 
7*31M 
74UUT 
7*15721 
7*L5TM 
7<524r 
745H3 






Sh74im 

5H74HBH 

W4I64H 
5M74ltM 
5H74>Kfl 
5*74 lira 
5*741 70* 
5*74172*1 
5*7417311 
4*7* I to 
»MTB« 

Skmiftk 

S7474175H 
WUlM* 
SfHIIlH 
5*74112*1 
SWUMM 

5N7419A 

57171111* 

SH74IJW 

5*74=9* 
5*74 I9W 
5NMIK4 

W4tJM 
5*74 IBM 
5*74 lfi» 
S*M3?1* 
SKJ4JS1M 
W4773N 



7*CC 

was 

7«H 
7*« 

MHO. 
7*32 
r4F74 
HJM 

74/1B 

7*157 
r*Fia 
74Hffl 
7#3» 
74(144 
7#257 

7*tf4 



II t«*]hn4W«&* 

14 QuU 7 torn CM ili* 

It t^JKrbMwLipFift-rk* 

I* rimtmini1m J ir 

n cw ;-tpji m jiii 

It Odd 7.had IUdcf nil 

It 4-(fcWfa>i*njn-C«Fto 

ft hStt CcU l,n Crw I*"** 

■ I- St* QaH Lr« [nyr 

II IhS ' 



7UUJ10 
7UL5J0 

74AL5W 
74*157* 

?«5lM 
74*tSi3a 

74*15740 

r*4tSJ44 



14 Ctof7-nenWMG* 



H Ov*J7«>*WQ£i* 



CKXJKfMCfifcJ* 

a** s 'fcfl-rifli 

DuaUKKl Edpftefte 




MICROPROCESSOR COMPONENTS 



sh?4?ra« 

Baffin 
5*7*744* 



SH74WH 

91T4XJII 

ai--473(* 



^415244 
74534J 
745H1 

7*tSJH 

"US* 

M£KO 
74LSJM 

?«m 

^*Li77S 
T4.5H0 

Ksm 

?4tS3?J 

?4LS34? 
7453U 
7415*4 
745365 
74U« 
745X1 
T453H 
745373 
7453^4 
7453^7} 
745JW 
74S3S3 

jMSm 

7454H 
745433 
7«i>4 
74554 

'45*41 
7456*) 
7<5«41 
F4LSW4 
7415»45 
?4l55?0 
J4LH.11 
!■!»£■ 

tiLsn 

■IL597 
■IL59t 



T4S» 
T4S0J 

7CJ0J 
TBH 
TtSCS 
7<U 
T<SW 
7«1D 

ran 

7415 

?CV* 

7<]Q 
HOt 
74SJJ 
745.H 
74551 
7*SW 
7<Ett 

7«r4 

7<fe 
745K 
745U7 
74SIU 



miihM ' im 



7<Siu 
7JIS174 
74SIH 
74513J 
7451)5 
745t» 
74SIU 
745 CJ9 
■'*-.■« 
745151 
745153 
74SI57 

reisi 

745JW 
7451H 

Tism 

wm 

MJ1BT 
TJ61H 
■ f 45lH 
7<S1» 
745W 



7*5541 
MSM 
:«3?i3 
74H4J 
745751 
74SJSJ 
74SH7 
t<7» 
745A0 
74H7J 
'4S»G 

f*57M' 
74SW 

I*G74 
KQB7- 
7*5*71- 
74U7T 
7«47T 
MOT 
74SJ71- 
7BS7T 
7*5573" 



CMl30f 
CU14CE 
CUIEOH 
OUlEtf 
CAJiSiE 
CU1HE 
GUi« 
CUttiH 



O 

o 

EX 

I- 
O 

UJ 



< 



O*C0G 


II 


CW»r 


II 


CO*?M 


II 


CChKM 


11 


CtHOID- 


H 


C041H 


II 


CD«iZ 


M 


ana-i 


If 


Own 


ft 


OWJ'J 


M 


CCWiS 


11 


CD«17 


H 


CD4»:-- » 


II 


CBWi 


M 


own 


'i 


E3>KQ1 


H 


CD«377 


N 


own 


H 


CD4Q?i 


M 


CD4ES 


H 


OXXV 


ti 


l^-V 


II 
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Omit 

OW43 
TOW* 



CM*) II 

C0*-S M 

Ohoti 11 

C&4U77 11 

qsiOTj u 

t»977 II 

CDWtl U 

CDtti II 

OHO) It 

OM&4 || 



CB451Q 


ift 


OH511 


II 


OH517 


1 


CCU5U 


14 


CSUlt 


« 


C3451t 


11 


(04ji! 


^ft 


CKIt 


1 


ewi» 


: 


OHMS 


i 


(3HUI 


■i 


OHUf 


H 


OHSll 


ft 


0W5H 


H 


E044I 


U 


ON543 


H 


ccwu 


H 


CEH364 


M 


CD4C3 


11 


CDHH 


1* 


EH J7! 


11 


CD4H4 


11 


"lir;- 


IS 


K1fl4t1 


-i 


u;i44:? 


11 


uci+tu 


■-i 


■C14ST7 


■■1 



Super low Prices! 

■KfflFmCERM CHIPS - 



■ ODCl 

-M OM :■'■ EMMKMB- 

*i|i7J0CiJl*f .. 



7»'fQ 
7»Si&« 

wan 
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DT1 050 Digitalker™ $34.95 ei 

MM5410 4 Processor Chip. S14.95 e, 

DT1057-lqphMDriH«M>|t«l]7k^niwkw !H Hv 

Part No. DT1Q57. $24.95 * 



DMPOTL 



102020 

ITKQID 

PrHEVKJ 

FlUTOt, 

Jidffv-iu 

TliWL 

TMIUS 

720O*C 

fTOfcrt 

?7»CEVfiM 

r7C7*Jtl 

7707AEV*K 

72ltfG 
771-KV-Wl 

721ULJ 
."J! [O-^l 
721 7U 

F7I7ATI 
1 77 4. ?i 
fTTWtV.iW 



2| ■CMOS. rnB*on Tmitr 



yrhs'AtJ.iCD&w 
* &B4 LCD Ckk^tf b TIM 1 71 K 
J^t C*p im D«fUT tt JIM 1 71 II 
£ droit lanV DtttOf fad* W 

3'f D*yW3*J33i>«fi 

t Oeuf hurd 5apU> .da-ibjn HI 

I'rOe/tA.'OLmOB 4VP 

CHOSLCOfJlW-BVi.Trw 
SBjnwtP On HI iFwusion M| 



ftvi C4V«*CTi4lXTL £■*■**< M9 

*T«CMCSSS»-i*?.Wi 

* Fan J*x»*ii C6* flL * 

Ib&fm C*v4vCC 
*4*jl L£D tk>t>J-i Cw* C* 



M LED W 



;<*:c 



14(5 

rl» 

LD41 
l*H 

I* n 

*J H 
10. H 
46 H 

1095 



7)4* 
31 *5 

214? 
10« 



130009 1&63 INTERSIL Diti Book»356cn »,9S t 



74HC High Speed CMOS 



'4HKC 

■#07 
'+ICD3 



4HC*! 

'4HUI 
4HC51 
*HC73 

'4HC7I 
■4HC75 



■*re(LfS 

f*cm 

WCI73 
'•KITS 
■WCI3J 
*Htl37 

'il/ICiM 



NKta ii 

r*ci47 ii 

r+tiS! 1* 

74JC1S3 II 

74IC154 El 

74HC15J II 

74IC1U 91 

r4it^K ii 

74C1I1 II 

T*C1« It 

7**:i[3 II 

"*-.Xt II 

r««:iH ii 

74X1K II 

74>£173 II 

74*1 H II 

74HC175 11 

74hi;iM If 

WW II 

T4HC197 II 

r«lffl II 

?4WCl i W II 

74weiB 11 

?4rCT3« II 

74HC737 II 

741CJ4U- !* 

I4K24! n 

74IC743 14 

741*343 14 



7«C367 |» 

7*c37j a 

7*MOji n 



f*-t4K( H 

7*C45*C It 

■■■•:■-.,: ii 

MC40CJ H 

74HC4071 Ii 

.■J.;iv M 

74MC4514 24 

h cm ii 

7«C4J4] 1| 



m k 

'4C14 

f4 gq 



74CFD7 


" 






f*em 


11 


211 




74CI5I 


H 


375 




74C157 


M 


tTi 




74CHtJ 


ii 


lit 




74CII1 


ii 


111 




74CK7 


i< 


119 




74CIG3 


m 


111 




74CIU 


14 






74CI8J 


11 


ia 




7*CI73 


It 


N 




74C174 


It 






T-C17S 


* 


in 




7*C1H 


II 


- ■> 




7<in 


ii 


139 




MOM 


II 


121 




7*0?1 


H 


175 





f4£7*e 

74C?44 

7*on 

74Q7J 
7*C»i 



?40W 
TVKT 
740311 

r*tti7 

.'4C5I5 
74C3I7 
74C5Q2 
74CK1 
74CHS 
74C13G 
■3CB 
IK*7 



1M37CN 14 

llflTlfj 1| 

■JrijTTnl 14 



" .-H-'l 

UOSh | 

.'■',.' i I 

Lf-JWi I 
ftU399M 

U4IX* I 

TL4HQT II 

ll*W | 

■C53IV I 

HUH II 



LHM7V 
ME570N 
HC571I 

mss» 

LM703CH 

LU710. 
LM71H 

LM,'J> 
LJ4733N 

LM73K 
IM.4-.CS! 



LU1I71H l| 
LM1I77H l| 
LMU77V9 It 



30OD3 19S2Nil.LinnarDiliBoukiHH M ti .SJ11.1 



CIRCLE 114 ON FREE INFORMATION CARD 



Commodore' Accessories Pro Modem 1200 and Options Apple Accessories 



RS232 ADAPTER FOR 
VlC-20 AND COMMODORE 64 



*S»3» 



^ 



ft«b 



¥%» 



The JE232CM aiaiM connection of starKterd leriaJ RS732 
pn nlQ re, tnodwrw, ate, to ywir VIC-30 and OG4. A A- pol a 
■witch allows tti t inversion of the 4 control line*. Com- 

pM* inilatlatkfl and operetta, instractioni included. 
■ Plugs into User tori ■ Provides Standard BS232 Signal 
levels - Uses 6 signals (Transm*!, Receive. Clear to Send. 
Request to Send, Dala Terminal Ready. Data Set Ready) 

JE232CM $39.95 



VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 







JE520AP 



JE520GM 
■ Ortr 250 word vwafcuHry-jfriiij allow th* frjrmtthsn «l rwi 
th-ie MO word i ■ BuJR-in irapUfrtT , s patter. nHuffll central, ind 
audio jicfc « flfcrtam i ctoar. natural null voc* * fluc-lfl uitr 
rudy wtth dDcuminEitlofi and simpta mltwan * Can sizs: 
7^ W L x 3Vi"W x 1-3/B-K 



APPLICATIONS- 



> SKurtty Wmiirig 
' Taichiflg 



* Ttltcommuitiulion 
' Handicap Aid 



JE520CM FcrCpmmgdDrn^iVlC-2D . . . 1114.95 

JE5Z0AP Far Applet n. 11+ . and lit 1149.95 



Computer Memory Expansion Kits 



IBM PC, PC XT and Compatibles 

Ugil. e" In*- cwcvLtr Warriory Board* (»g Outd/lffi* Erevan »n Swirdii 

M^yaulOKfdBnuldi&DnaiefK, IJ4K, IH2K*?56K_T1va1HUlS4KKft'«nll 
pppuldhr IhaM boardi in 64K &1* incrtmenli Th* M i* i^nol* Iq imlaH - 
,-;-\ -•;:■- \:.--:> ■ fit; }"*\l :;:i:c I .-. |n ■ r-' " WKJ*d IOCkcH and ;.;l ha ? BRupl 
tfl tMfctiai C&r-ipJf ie co*iw i atE" ii^ u T-inlKHsn Irtcfcided 

IBM64K (Nine 200ns 64K RAMs) $33.49 

IBM PC AT 

Ea£h >1toTOi ctHTi|>'*:t hwlfi nina 1 ZBK dynajraC RAMI arid docurr.enl alien 

IBM126K (Nine 2S0ne 1 28K RAjjjj SI 99-95 

APPLE fie 

E ..landed &&-CcHuen»E-0( n*v Card. E> pandi nt*wf, by UK b ghm I ZlK 

wfian irttd war> prag'afri lihr hrtsvCHc" FuSy ataaaitctael and atsiad 

JES64. . . . ._■_._._ saa.95 

TRS-80 MODEL 1, III 

Eacn 14 tomri camptata .Win *ffM KW52W iLPOJ 1 6M M «| T*K uynarn-c 
R*M» and dotwrrwnl*lwfl lo>r convtf i*n Modal 1 1 6K tquipptd wdi E*- 
pannon kihrtoct cm bi axpandati 1o 4AK w*:h 7 Krti Modal Kl Car. bo 
rKpandad from 1 ftK kg 4feK vt-nq 3 KH* Each Kit Ml tApanrj compute* tfl 
IGK mcr«ni»nli 

TRS-1GK3 200ns (Model HI) S6.29 

TRS-16K4 250n» (Modal 1) S5.49 

TRS-80 MODEL IV 4 4P 

Ea*y b tnatall tfrt coma* HdiAil w* IH * lHN-K> (»0n|| E*K, Dynvmc 
rami and cwntmon deoanwiliban CnMrti TRS-BO Ucdad N canpj^'i 

from 16KtQ&*K AI*?aipand»Mod»l 41* friSn! MK to 1?fM 

7BS-e4K-2 S29.9S 

tCorrwU1h*M<>d#lrVrrDtn 1 IN ID UK Uf wHt axpathd In* Modal 4P fnlm 
UK ■> 1 ZtXi 

TRS-64K2PAL (Model IV only) $49.95 

(j -4tt* ■ wPi- PAL gtip toofiatfd fram HK >a iai-K) 

TRS-80 COLOR AND COLOR II 

EUy to milah Kx tOmai <^>rn[>vti *«h ft aaqfi ilMW'K (KOnH «4K 
Dfnknuc RAM* and docurrnntiuon fer «nwwn Corwarti TRS-SD Cp*V 
CompiAKi *nri D, £ Et f and HC cart tnthh is 32K Aim canvtffat 
FM) H CiWr Cdriwitor rl to S4K Ftoc DOS gr OS-S nagyirad to ublq* 
hju UK AaM on irl wmpuhn. 

THS-$4Kr2 $29.95 

5fl ^T PROTECT YOURSELF.. 

&i^ . f DATASHIELD 

^^^ #_, Surge Protector 

Tt S b4T ll-riiiiBBM vrttio* as***i and El* Kfl n&a* b#*« .» 

MooflT^k 'C "^ an eH« * a a ii >ctf*eaio*i*n er naanaaai taal (-wa 

1fJK7 X JKCftMhrtna 

CUKHPTlpa PWCe 

MODEL Ifl i SocJwU Ori^Dfli Swdch 149.95 

MODEL AS 6 Sock . SuparFiHiri, On. -OH Swilcln. . . . •».» 
MODEL tOO 5 Sock . 5up*f FilWr*, LOwVbll «a/m. . . »?,» 
MODEL 110AMS 6 SackiH Super ftrtera, 
■•■■—.: '■'!-:■■ \.*-.--r- SM.ai 

K. : DATASHIELD 

^ " i Back-Up Power Source 

H^P""* Prciaci yi>jr co"£u!ar rrom tusixili brfMnnauti wvai' 

^■•.^ ^ tumat and i-w K<4a FTT ■ PCJM w davpnatf br Ka 

«■ a.p| «n ktf^- »ta. <n*men/. tru-XTMO*^ Ti»rSfliM n^m^, 

J ind*a ATSflDlof miA uui 1 ijirtm Ahit^ii co^p*ioJ« 
PC tr **±n d IT*** xtamSbm wa ba lupoaDed br 1 5 (3 
Kaancrtaata* pMnibfl V«-jhl |PCKO 24a>»l- 

txixa iJ i it.i i - i*i*» nvjij 

PQ» (J00 w*fl RtfJnfl] S29» SS 

XT3Q0 OBWlfliluig) S393SS 

ATSOO (MOWaa RaLngl 1 7M.15 
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PROMETHEUS 




Intelligent 300/1200 Baud 

Telephone Modem with 
Real Time Clock/Calendar 

TTli ProModHlT is a Ball 7 1 Ik (300/ 1 200 baud) into III - 
gent stond-alone modem ■ Full featured expandable 
modem • Standard features Include Auto Answer and 
Auto Dial. Help Commands, Programmable Intelligent 
Dialing, Touch Tone 1 " and Pulse Dialing a More ■ Hayes 
command sat com petiole plus an additional extended 
command set. Shown w/alpnanumericdlspley option. 



PMJ200 RS-232 Stand Alone Unit $349.9S 

PM1200A Apple II, 11+ and j/e Internal Unit $369.95 

PM1200B IBM PC and Compatible Internal Unit $269.95 

PM1200BS IBM PC & Corap. |nt Unit w/ProCom Software 5319.95 

MAC PAC Macinlosh Package , $399.95 

(Includes PMIgQO, Cable, h ProCom Software) 



OPTIONS FOR ProModem 1200 

PM-COM (ProCom Commurticatton Software), ................. $79.95 

Please specify Operating System. 

PM-OP (ODtions Processor). $79.95 

PMO-16K (Options Processor Memory — 16K) Si 0.95 

PMO-32K (Options Processor MemCfy - 32K)* $20.95 

PfVlO'64K (Options Processor Memory — 64K) $39.95 

PM-ALP (Alphanumeric Display). , . $79.95 



PM-Special (Includes Opttorts Processon 64K Memory 



and Alphanumeric Display). 



. SI 89.95 



KEYBOARDS 




13VT.XJ'4"W x a i"H 



fiewl 




1 6-9/1 ST.KGHTrVxmT-. 




NEW! 



Mitsumi 54-Key Unencoded 
AJI-Purpose Keyboard 

■ SPST kcyiwincnut ■ ?0 pin ribbon cible connec- 
txm - lent profile knys ■ Faalure-a: curjflf canlrpls,. 
control, tapa (lock,, function, anlor and nvhrfl kays 

■ Color ,i«vcap>t: orty ' Wt.: i lb. « Rmoul Inchudtd 
KB54 $14,95 



76-Key Serial ASCII Keyboard 

■ Sirnpti MfiaJ tnBaraw^ ■ SPST in chi ng ■ OperatM 

in yfjp*r and Iriwrr case ■ Rn uaer funclton lutys 
Fi'PS -Six rvraer «ja* card contraction "Coior 
ikersi- tan . weight: £ Ibj ■ Oala included 

KB76 $29.95 



Apple Keyboard and Case 
fof Apple II and 11+ 

- Keyboard: DiTBd ocnn«;lion wilh 16- pin ribbon 
connector ■ 26 3p*fiial runcnena 'So* H«it< 

- ClU: ACComniDdein KB-A66 ■ Pbp-up lid >0r 
eeey uoot ■ SiM; 1 B'a'W x 1 6*0 * 4* tnl 



KE3-EA! Apple Keyboard and Case (pictured above)- $134. 

KB-A68 6S-Key Apple Keyboard Only. $ 79.95 

EAEC-1 Expanded Apple Enclosure Case only. $ 59.95 



POWER SUPPLIES 



TR AN S ACTIO N TECHNOLOGY, INC 
5VDC @ 1 AMP Regulated Power Supply 

■ CiUpur +5VDC m 1.0 *mp [mlw +30VDG r*gula!»dr • Input 1 I5VAC, $0 Hi 

■ Tirvo-Eona Ibtack/tHrga] Mlf-tnclowd «» • 6 loo!, 3-con-duiclar E»l«ck 
power cord ■ Sum: 6*1* L X 7" W R 2»" H * Weigh 3 lbs 

PS51194 $14.95 






% 



Power/Mate Corp. REGULATED POWER SUPPLY 

■Input: 105-12S/210.250V*Cat-i7.e3HI.Un«rtgutatHJn: r0.&5* ■ Three 
utourtUeg turlacH * Owndlege rxotectidn ■ UL moogniMd > CSA certltied 



EHAVE8 

EMA5/6C 



5ve3V5V«S5A ftlH-Wiit-H 2 1b] SM95 
5Va&VSV*SA ^Ix^-W^h-H .tba. $39-95 



KEPCO/TDK 4-OUTPUTSWnOHIr4G POWER SUPPLY 
. Ideal for dial! drive need* ol CRT terminate, microcomputers end 
video gamei - Input: 1 1 S/2-20VAC . 5D.^nH: ■ Owlpgi -< 5v IS 5 Amp, y-i 2V • 
1.8 )Unp, * 12V * ? Amp, -12V # O.s Amp ■ UL mOBgrand ■ CSA crtined 
■ Sla: 7*T , B-3/i™. IH-H ■ VHieM: 2 lb. $59,95 ^h or 

MRM 174KF. 2 for $99.95 



Switching Power Supply for APPLE II, 11+ & We"' 

■ Cen drive lour Nappy dish drives and up to eight expansion cards 
■Short circuit and overload protection • Fits in side Apple computer 

- Fully reg ulated + SV e 5A. + 1 2V a 1 .5A, -5 V 8 .5 A - 1 2V e . 5A 

- Direct plug -In power cord Included • Size: 9Vtx3vw"x 2^"H 
-Weight: 2 lbs, 

KHP4007 (SPS-109) $59.95 



4-CHANNEL SWITCHING POWER SUPPLY 

■ reticfoonDceieor, rrun..«mp0Hr, ttrmlnjal, nodical oquiomflrti and precetl 
controJ appJiEittcma - Input: 9f>-l30V*C, 4M40HI ■ Output +5VDC « 5A, 
-5VDCei^+12VTX:eiA,-12VOCeiA'ljnereflulllM5n»: -0 2%^RirUHi>: 
30mV p-p • Load rtgulatfon' - 14 ■ CvercurrenS proleclion ■ Adj' SV main 
output -'lu^-Slie:^Xx1^^K^l^16^'W»iHhr:l4lt>4 

FCS-604A. , . . $69.95 



S10.00 Minimum Order — U,S, Funda (Jniy 
Calllc-rnia Heirdent* Add 6vj% Seles Tex 
Shipping — Add 5% plus tl-SO Insurancf 
Send S.A.S.E. tor Monthly $*l«* FJfrerf 



Spec Sheeti — 30e each 
Send $1.00 Pent ago lor your 
fflff IMS JAMECO CATALOG 
Prlcet Subject to Change 






1355 SHOREWAY ROAD, BELMONT, CA 94002 
4/B5 PHONE ORDERS WELCOME — (415) 592-8097 Te/»x: 176043 



5 V APPLE™ 

Direct Plug-In 

Compatible Disk Drive 

and Controller Card 

The ADD-514 Disk Drive uses 

£hugart SA390 nwct»anJC3-143K 
lor matted storage r 35 tracks 
« Compatible with Apple Control- 
Eer & ACC-1 Controller -The drive 
comes complete wilh connector and cable - Just prug 
into your disk controller card 'Size: ©1 x 34 "W x 
S-9/16TI WebghHW lbs. 

ADD*514 {Disk DitveJ $169,95 

ACC-1 {Controller Card) S 49.95 

More Apple Compatible Add -Ons... 

APF-1 (Cooling Fan wi|h surge prolwrlon; $39.95 

KHP400T <S*iicitlno ftw*r Suppty), ......... $59.95 

JE614 (Numorio'Au* h^pad torj^i $59.35 

KB-A-68 (K«yi»Mrd vUKeypad lor U & n>i . , 379.95 

MOnl-1 2GiM~ Gr#an Mpnrto-r wft**M aand) .... $99.95 

JE364 tso Coi +64K ham bf M) $99,95 

ADD-12 -;S'-r Haif-He-;hi D-u. Orrva] 3179.95 



DISK DRIVES 




/nc/uotetf ^*^.J"^^ W6 9W 

MPI51S (MP15Vi - SSfull-ht) S 89 .9 S 

H FD4B0 (Rernex 5T» * DS full-ht.) $129.95 

Tl«1 00-2 (Tan don 5 <e ' DS (ul l-hl.) |1 59.9 5 

FD55B (Teac 5Vi " OS Iwlf-ht.) S1 49.95 

SA455 (Shugatl 5'Ji - DS half-ht.). . . . S159.95 

R30100-e (Siemens B" SS (ull-ht) S139.SS 

PCK-5 (51*" Power Cable Kit) $2.95 

PCK-8 18" Ftower Cable Kit) S3.9S 



UV-EPROM Eraser 



| 3 Chips -21 Mlnirtwl 



►■■ 



K3B? 



iCnip- 15 Minutes] 



Enm all EPflOMa. Era«a up to fl chips uriltiin 2 1 rnrnuioi ( 1 chip 
in 1 £ fflinutttt. Mainuiir>i conttanl exposure dwenca ol one inch. 
SpeciaJ oonduOlrvfl (oem hneT eliminalHa aiartc Cttlld-up Buih-in 
utfflly lock Ed pnwtnE UV B3cposura. Co^pacL - anly 9 TjOT. > 
3 70"iV x r.eon Compteto wrtn holding tny tor a chips. 

DE-4 UV-EPROM Erawr $74.95 

UVS-1 1EL Replacement Bull? S1 6.95 




8K to 64K EPROMS - 24 & 2a Pin Packages 
IK hrl 



itii V>H *l5>M*a tnnCMl -Chauk-l Kt property. iraMd E»OH| 

PBOfcN grEPAQM, .flSaECCfln^glarUa^rliCT^atfBnaarrf 

lOadng ■ LnadiliaiJ in to HAM by hayboam ■ CnatlO^i d«ia In HAM 

iBJfl-Loadira>Mlroniar.EFflGW-&a^p*a*EPHG4rtto£n^ 
CoptaEFIWi'Pmnrrnpb! n SVAC. WKr. iih Dm "Ow 



' StH. 1 B-aX i B*i"0 a SHX ■ WajfflDt 



rrri~rir u iMaaaiaiiiiiiinain lamal mwniirnmiii i M ii 

li-hiimanUiiPIW.IfjVomanaianaffiiTipijtow 
B (aflal M^na^ rni J36ft NH may H 1 

>j pkj «MK< c« FWan w*»i hn JC *i i rVu* 




JE664-A EPKW Nffta-cr. 5995.00 

*J*MT*«ad 1 TtHad flTrClmiail JM1SA Hoduil r 

JEH5 - BZ3K IJTIflfAtt OrTW - Tka K23Kh 

urwkr fEXau 1} ftf JEWl RAM Iha iflaki fn EQmpiitH 

tnh €F*OU ana b aid tun to JfcU A lanpr pra?i-i kaWi 
L7M WdWl Deivnaruftai a p- j,TM B aatd f« ai a w r t I 
ISUwl Kw &ad. I-M mA hi any mm l mat bu 

EPROM Programmer w/ J E6€ 5 Option 
JE664-ARS. S11 95.00 



*a>Mk inaa tU^ ' InWa 



jiiu ■maawie 



taa.laaaaB.H.aKn 



navfilftfir 1a'3r>rA I 



H*« 






> 

"0 
3 



CO 



CIRCLE 114 ON FREE INFORMATION CARD 



105 




ECiGEflO^RDGOMN 3M 

EDGEaCJAfiB CONN , , . , . 3M 
EDGESQARDCONN 3.00 



2BQA CPU 4.75 
zbob CPU DO 
£8GA CTC 4.50 
29^ BART & DO 
730" P" 4 BO 
Z80ASIQ1Q95 
B2C43 10.00 
AMDMOs & 65 
6502 4 75 

IO 350 

13 L 13.05 

U a- 35 

6S10 4.0Q 

082\ * 50 

f**S 13.65 

>0 350 

GS75 J 50 

D 7-325 1 34 00 SI 

B35 J 95 B: 

808DA 4.75 B; 

ttttA B.DO T1 

BUS IB 00 G! 

SHIFT 

REGISTERS 



B2H 
BT21B 
S22G 
S337 

533B 

B5bP 

B251 

B353 

B255A-5 

835 1 

B3M 

r.:' ;■;■■■ 

S3 75 

H27B5 



EDGE HOARD CONN. . . 
fllBSON CABLE CdNH 
RIQHON cable cqmn, 
RlSBQN CAB LE CQMN 
RiaaOHCABLECOHN, 
RIBBON CABLE CONN. 
RIBBON CABLE CONN. 



.5-53 
.4.00 

.sjsa 

.3.00 
.2.7* 

. 2.M 
3JM 



B DO 
B DO 
BOO 

ooc 

25.00 
34 50 

Q5 
17. DO 
1295 
30 DO 



HRliMIL 
AY5JBDCPRO 

cnrfflsj 

MU&307 

fll30 
SB30 
SB33 
8U4 
9S37 



MMAOti 



1,70 

i;79 

3.U 
7-50 

MM&qm Z50 
MU505I 3-50 
MMM5J 3.50 

MMK90 2 50 

BOM'S 
TP*18543 3,« 
sjsiac 1.55 
B3S130 1-95 

S3S131 1.50 

TPKB51G8 Q&D 
825 1>t 
7*5474 
2708 
271 IB 
271 6 *5V 
273JA 
27f4 
3341A 
362SA.-3 
5331 
7*43-5 
B35&-5 
AMET214C 



DISC 
Control Fers 

D7E5C .10.00 1785. 
1771 5,95 1797. 

I»l. -1*-0Q 
1793, .17.00 



.17.00 
.17.00 



3 95 
3.7S 
23.50 
3-75 
B35, 
7.5D 
?0fi 
3.00 
1.99 
3.34 
125 
2.93 



RAM* 
2IL02-3 

2101 A 4 
2II1A 

2113-1 
2114-2 

3147 3 
3742 
7MS34G9 
M*4027-3 
TM54D50NC 3 95 
UK-town 125 
41003 T.&O 

4116-2 1.00 

4.00 
6,05 
7.50 
B.75 
465 
9.00 



1-50 
1.75 
l.» 
1.40 
2.50 
2.M 
500 
1 75 
1.75 



NO. 30 

WIRE WRAP 

WIF1F SIN CLE 
STRAND 

100' ..Jl.40 



411S-4 

MK4H02 

ZB104.4 

B110-3 

1118-12 

G1S7P--J. 



I.B43 B.DOO 

2.O50 5.144 

3.000 9.0O0 

3.679 10.000 

4.000 18.000 

5.000 19.432 

20.000 



74CO0 
74C02 


40 


7<C307 
74CD15, 


1 ID 


403B 


125 


4071 


30 


74C04 


40 




■■:■.■:■:: 


TO 


4076 


H 


74C10 


4D 


4002 
4005 

4007 
4009 


JQ 

85 
30 

BO 


40 20 


n 


4077 


n 














HC3D 


«fl 


4934 


1 75 


4063 


30 


74012 


■ 711 


4035 
4040 


n 


4093 
4009 


70 
1.76 


74C74 


H 


4009 


■i.j 










74C7fl 


IS 


*BII 
4012 
4013 


30 


4043 


88 


4503 


05 






■1033 


85 


4506 


,75 


74C85 


i ,"■■ 


30 






45ID 


1 20 


74C86 


40 


75 
40 

«o 

7S 

n 
*o 

n 

76 
.75 






4511 


Aft 


74C03 


! 00 


4015 
40^6 
4097 
4013 

4019 
4030 
40J i 

4033 


4047 


B6 


4514 


1.20 


74CI54 


J Ou 




m 


45 TS 


160 


MC1J7 


1 K 


405O 


•:• 


45 te 


1 SO 


74C161 


l m 


4051 


H 


45 T6 


H 


74C174 1 ID 


4057 


'DO 


4520 


7.U 


74C175i 


1 in 


4053 


BO 


4538 


i 10 


74C1M 


i 40 


4060 


.70 


4539 


1 4D 


74C193 


i 40 


4006 


M 


4538 


150 










453B 


i BO 


74C«I 

74C0G3 


.40 

.80 


4034 
4035 


66 
30 


4059 

4O70 


15 
40 


4953 

*5B3 


i..'E- 
.HO 



LINEAR CIRCUITS 



DAQOflFO 3.75 LM3BQ 120 LMT3ID 140 

TLD52CP 96 LM3£4 I GO LM139I 100 

TLQ54CN 1.50 LM386 1,04 1455 SO 

TIJ072 135 LM387 t 25 1458 ,50 

7LOB4 t,5Q LU393 .75 LM1B0S 1.75 

LMMt ,75 LF308A 300 AD27001.D 4 65 

LU391/74B .50 LU555 50 LM3H1 M 

LM3D7 .45 LM5S0 .60 CA301B 1 95 

L M JOS ,66 55S 1 .75 CA3078AT 1 JH 

LM310 1.10 554" 3.50 CA3OS0 1,00 

LMJ1 1 15 5Cb 90 CA30S9E 1 75 

LM-31B t.35 HO 1.35 CA3094 1.3D 

UB19 t.30 467 85 CA31M 1 00 

LM324 75 m-h: 395 CA3U0 100 

LV339 .90 709C GO CA3822 75 

LU34B .90 LM71Q 50 LW39-D9 60 

LF351 .BO 733 .95 4135 35 

LF3M 1.39 741CV .50 N5595A 150 

LF355 .90 747 .50 S7D0CJ 5.05 

U«S6 1,25 CA759 F-75 LM13OS0 05 

LM35B .70 LM793CT .SO 

T.M370 1 60 

JM3JJ 160_ 

toggle' kk > - * raT - 1W 

Jt/Kt - OPOT - 1.40 

SWITCHES IftMF . DPDT - CEWTtH OFF 1 ■ 

IN4148IIN914J ... , ,, 15/1,00 

L141 1-lft DETECTOR 3/S1 .M~ 

FP 100 PHOTO TRANS S ,60 

REOLED'i,2* 8/S1.00 

YEL,GRE£N« AMBER LARGE LED"* .2", Eftl.QO 

RED-GRtEH BIPOLAR LED $ .90 

RED-YELLOW BIPOLAR LED S .90 

MLED92 IR LED S .40 

MRD14A PHOTO DARL XTOR $ .60 

MCT20PTO ISOLATORS £ .60 

1 WATT ZENERS: 3-1 4-7. 5.1, S.fl. 6^. 
82, 9.1 r 10 ( 11 16, IS, or22V 67*1.00 



74S00 
74S07 
74S03 

74E04 

74S05 

74S08 
74509 
745 10 
74511 
74515 
74S70 
74530 
74S33 
74S40 
74S42 
74S51 



74S SERIES 

T4574 .50 

74585 
74SB0 
74SOT 
745117 50 
T4S113 .90 
74S124 2,20 
745133 .45 
74S135 .85 
74S13B .BO 
74S139 .BO 
74$ 151 .90 
74S153 
MS 157 
745155 
745161 



"T_ 



200 



125 



1 75 



745183 1.75 

745165 1-50 

74S1T4 .60 

743H75 .90 

74S1B1 3 DO 

7451B7 2.00 

745 189 1.60 

745194 1 30 

745195 1.30 
743241 2.00 
74S244 
745251 
745257 JO 
74S2BO .75 

745373 2. 00 

745374 2 00 



t.20 



2114-4 ,.,,$1,00 
4116 25. ...S ,75 
4164 2 ....$360 
4164-15... S4.00 



6264-15 
520.00 



:■ I V, 5025& 
S20,00 



T IS 73 N FET S .45 

ER 900TRIGGER DIODES. . . 4/S100 

2N2646UJT S .45 

2N3S20 P FET S .45 

2N 6023 PROG. UJT $ .65 



□ ISO CAPACITORS 

1UF 16V 10 51.00 

01UF3SV 1^ $1 00 



100 SEOO 

100- 55.00 



PRINTED CIRCUIT BOARD 
4- - BTOOUBLE SIOED EPOXY BOARDED '. .,'THICX 
'. ffira 5 $2 60 



FULL 1 

PRV 


NAV 

2A 


E BR 

6A 


IOGE 

25A 


_L££L 






■ 4-n 


TOO 


n,; 


■ :■:. 


1 24 


ADD 


■'■ 


■ 55 


3 30 


500 


■ ■■■ 


19(1 


4 4Q 



S,P 1200 ohm coll 



D.P. 400 nb.ru coil 
.93 



SILICON POWER RECTIFIERS 



DIP SWITCHES 

CTS206- 4 4 POSITION .75 

CTS 206. 7 7 POSITION .95 

CTS 20S- 8 S POSITION .95 

CTS 20S-1O 10 POSITION 1.25 



SPIN .10 DIP 22 PIN .25 

14 PIN .15 SOCKETS 24 PIN .25 

18 PIN .18 28 PIN .35 

18PIN 20 40PIN .40 

20 PIN .25 



WIRE WRAP 
SOCKETS 



14 PIN 
16PIN 

15 PIN 
SO PIN 
24 PIN 
29 PIN 
40 PIN 



46 
.GO 
.66 
.90 
1.10 
1.26 
1.80 



20KV DIODES 

250m» $1.95 



DB CONNECTORS 

DHW -S7.0O D025P S2.W 
UD^ -S3.DD DDHS ■ Zl OD 
H0DO5 SLID HOOD5 11 10 



PRV 


ia 


3A 


124 


SOA 


125A 


240A 


10Q 


OS 


.14 


S 


30 


500 


6.00 


200 


.06 


17 


JO 


1JD 


7.0O- 


9.00 


400 


03 


J5 


.85 


150 


lo.do 


12.00 


BOO 


T 


30 


.90 


200 


13.00 


■■b "JO 


no 


a 


36 


1.D0 


2,50 


16.00 


EB.OD 



1.25 300 70 00 26,00 



REGULATORS 

73 L 05* 13 . I .40 LM337T *1 95 

LM305G I 75 LM33QK 55 75 

LM317T . 5135 1407 5. C. ft., a 1 2. 

3207 5,12,150.34 .SJ 15. 1E or 34v 5 35 

7SHS.17.V15 5 50 m 5 50 

333K lUOtOfil .5175 L*S1412'17V3A S3B5 



TANTALUM CAPACITORS 


.22UF3SV 


5^1.00 


15UF1GV 3,'SI.OO 


47UF35V 


5/ 51 00 


30UF5V 8/»1.00 


.68UF 35V 


5/S1.00 


33UF15V * .50 


1UF20V 


5/ si. 00 


47UF2CV * .85 


2.3UF20V 


5(S1.00 


68UF16V S1.00 


3.3UF28V 
4.7UF35V 
6-8UF20V 

10UF20V 


4JS1.00 
4,'SI.OO 

4/S1.00 
- S .40 


200UF20V *1.75 
160UF16V »1.30 
330UF10V »1.7S 


22UFIW 


- S .30 





TRANSISTOR SPECIALS 

TIP 31 B HPH Si TO-220 5 .40 

TIP32B PMPSi TO-230 5 40 

TIP 34 PUPS. S .95 

TJP 111 S .50 

TIP 121 PNPSfUM . . . . 5 60 

TIP 14 I <NPM Si UD7 tl.00 

TIP 145 ... . 51.35 

BU205 51.75 

J]Y404AP*JPGETtJ.6. ■ 3J51.00 

3N1307 PNP CE 70 5 . . . J .40 

BP570O0 - DUAL POWER DARL . . 13.95 
3N2222 NPK E> TO-t6 . . - . 7rT*l-00 

3N2O07PNPSI 70-181 7,*l.DO 

7IP3955 PNPSi ..... S 10 

2N30&5 NPNSi tOJ. * GO 

MJE3055T. ... * 00 

3N3OT* NPW Si TO-62 7/S1.0O 

ZN3O06PNPS--T0-M 7rtt.00 

ZN4403PNPS-TO-3 tlOO 

2N0109PNP Si 70-320 . 5.55 

ZNG733-NPN VHiTCHMG POWER , . Ji 9t 
WRF-BQ04 CM RF TflANSlSTOR tiPh.J .76 
nrPGa014 PHPGETQ 3 ,. . 1 E5 



TTL 1C SERIES 



7400 

7401 
7402 
7403 
7404 
7405 
7406 
7407 
7406 
7404 
7410 
7411 
74 >2 
74T3 
7414 
7430 
7435 
7434 
7427 
74M 
7433 
7437 
7438 
7440 
7442 
7445 
7446 
7447 
7448 
7450 
7473 
7473 



70 747* 

.20 7475 
70 747B 



zs 


7490 


88 


.38 


74&T 


80 


a 


7467 


8Q 


j* 


7403 


en 


.78 


7464 


.80 


as 


7465 


SB 


M 


7495 


50 


3D 


74107 


bQ 


SO 


74115 


1.20 


so 


74121 


45 


in 


74122 


H 


ru 


741J3 


50 


JO 


74125 


45 


38 


74125 


.46 


30 


74 148 


.60 


20 


74147 


1 3D 


RO 


74148 


1J0 


o 


74150 


i .'.; 


7(1 


74151 


58 


70 


74153 


.58 


n> 


74154 


: 811 


::. 


74155 


75 


38 


74157 


Si 


IS 


74158 


CO 




74160 


88 




741 fit 


30 



74163 .70 

74183 70 

74164 85 
741 (SB SS 
74166 100 
74170 1.50 

74173 ,75 

74174 AQ 
74115 £0 

74176 75 

74177 .65 
74 160 1.90 
741B1 2,00 
74T82 .SO 

74184 ISO 
74190 JM 
7410T .80 
74193 80 
741S3 .80 
74i«4 BO 
74105 .BO 
741Bfl .75 
T4I&7 .80 
74138 1.3E 
74231 t.25 
74373 1.00 
74279 .70 
7429B ,60 
74365 .88 
743B7 .05 
74390 .90 



0601 

9602 
8T26 

8T28 
6T37 
3T9S 



74LS SERIES 



74LSOO .30 

74L501 30 

74L502 30 

74L503 .30 

74L504 35 

74LS05 .35 

741508 35 

741509 .35 
74LS10 .30 
74LS11 .35 
74LS12 35 
UL513 .45 
J4LS14 .50 
74LS15 35 
74LS20 .30 
74L621 .30 
74L527 30 
74L52& 30 
74LS37 30 
74L52S 35 
74LS30 30 
74L532 35 
74LS37 35 
74LS38 35 
74LS4D 30 
74L542 .50 
74L547 75 
74LS51 3D 
74L554 30 
?*LS73 40 
74L574 40 
74L575 40 
74L576 40 
74LSB3 6Q 
74LSSS 70 
74LSB6 40 
HLS9C && 
74L592 55 
74.LE93 55 
74LS05 76 
74LS65 05 
74LS107 40 



74LS109 40 

74L5H2 40 

74LS113 40 

74LS114 .40 

74LS123 75 

74LS135 .50 

74LS126 SO 

74LS¥33 60 

74L5136 40 

74LS137 90 

74L513B 60 

74L5139 60 
74LS147 2.20 

74LS151 55 

74LS153 55 

74L515S .70 

74LB156 70 

T4LS157 .65 

74L5168 -60 

74LS160 70 

74LS161 .65 

74L5162 .70 

74 LSI S3 .56 

74LS164 70 

74 LSI 55 .70 

74L5156 I 75 

74LS159 1. 5D 

741.5170 1.310 

74 LSI 73 ,70 

74LS174 ,56 

T4LS175 .55 

74LSIS1 2-00 

74LS190 .00 

74LS191 .90 

74L5192 80 

74LS193 80 

741.5194 .88 

7415195 .70 
74U196 .75 
74L5197 .78 

74LS221 .BO 
74LS34D .98 



74L5241 96 
74LS34? 1 00 
74HS243 p. 00 
74LS244 1.25 
74LS245 1.40 
74LS746 1.40 
74LS247 .75 
74L5748 1 00 
74LS25I 60 
74LS2S3 .60 
74LS2S7 .60 
74LS25B .80 
74LS239 1.75 
74LS280 60 
74LS266 .85 
T4L5273 I 50- 
74LS279 .50 
74LS2BD 1.70 
74L5383 70 
74L5790 ,» 
74LS793 .60 
74L573S 90 
7AL5320 3.00 
74LS323 3.50 
74LS365 .00 
74LS36E .50 
74LS367 ,80 
74L5358 .80 
74LS373 1 30 
74L5374 1 30 
74LS3T7 1,30 
74L5386 45 
74L5390 t.trj 
74L5303 1.35 
74L5446 3,00 
74LS39S 2.50 
MLSS41 2.25 
74L5625 1 75 
74L5QGS t 60 
74LS670 1 25 
81L599 1 40 



MULTI TURN TRJM POTS 

50OHM 3/92.00 



1000HM 
1000 OHM 5K 

10K 



2QK 
60K 



P057AOE RATfS 
ADD 10% FOR OROfFtS UNDER 12S.0O 
ADD 5% FQH ORDERS BETWEEN *24 CO b IHK 
ADD 3**. FOR OflDEflS ABOVE »"j0 00 



TERMS FOB CAMflHiDCE. MASS SEHD CHECK 
OR MDNET ORDEP MINIMUM TELEPHONE 
COO PURCHASE ORDEP OH CHARGE 420 00 
MINIMUM MAIL ORDER *5 00 



SEND 4 25 FOR OUR CATALOG 
FEATURING TRANSISTORS & 
HECTtflEftS 146 HAMPSHIRE 
S7, CAMtR IDG E. MASS D313B 



J 
JJ 



3 
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SOLID STATE SALES 

P.O. BOX 74 D 

SOMERVILLE, MASS. 02143 



TEL (617) 547-7053 

WE SHIP OVER OVEH 35% 

OF OUB ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 
FOR ORDERS ONLY 



QUALITY SPECIALS 



DELUXE 46 CHANNEL 
CABLE TV CONVERTER 

With Fine Tuning Dial 

■ CliirKj P Jp TV -,D 31 itDm.1 TV (Ma 




$24.95 



BICYCLE COMPUTER 



A Dashboard for your 
Bike 



*rth "iflT&Mrd irtflut ti.ii: i T H --..■ 
ifned. e,iri(v;i 4 e*4if nt Mirr^u 
on2H| M* LCDtcrwr. Ouanj 
1 iD-H.'slw^a-ieh bb'lf in C4Knpf#1» 
w.ih HAG DKiup 6 .iH <n«uriit 

$49.95 









lu o.c uui.1 




L.HH 1 


1 


SaSM--lfl ''*"-] 







Mny ExIM Is a delum ihuc'ib macMn* 

NEW DIGITAL SCALE 




Lab accuracy it an 
everyday price 
...reads 1 gram or.l oz. 

Ojvniliil enc**eigh|nflnnt«ai|jrami 
'fl'lfic *U flelTt] pailjp« n-^:-:-jrJ,'.r , 
Cmpac-tf 11190 yiww'TQ »Jj^ *4>> 
ItWUVvi P«bh paitij* Ad-frtHyflrl 

Best Value $74.95 



SOPHISTICATED I.C.'S 



DATA SHf ETS. ARE PHQVIOED FREE 

iSTTit TOUClt MNBITniE iHlnF DiLMjtM JAlfCi" 1*}Q 

♦JOMlNl'JVlT TOUCH TQ F J (*.-JirHn*1l lLP««5.Lrtl*tT30H 
US'??* i * fin di* *(j : UW-2 i ■ V F V*,"i»iE-**iii rut* TFJir.lXAL LOCK U SO 

Circuit m*,s i$*a *umi« CGvaitH* hom:; 

UON9»>T HALL tKEDT SEW50B FCMMAO.'JE'ltlFltLOCnAHHti fODJ SJHj 
SMAlL TO □Ptr'nTC THE M4LL IMrtTCMK CnjTj' IS 4 
LIHCAA runCTlOH fir UJiGHrTiC "Lid ihTL-V'ji'f* 

LtE'JiKJU HAU (VFED1 5En5dn vntn nirrEnuhiiiAi &jtpii" a uu 
4I'4EaBCunCTj0*(O' HAOMktnC H.UI SUfFUED WrlW IM 
OWDU4t Oil !6«4TkriN CM>»rt *t 3i n(0<<t < C5C[L , VLIl A IV 

GOLDSMITH 



SCIENTIFIC 



CORPORATION 



6$ 



720 E. Industrial Park Dr.. Manchester, NH 03103 

PHQAtf ORDERS WELCOUE {MJj 624-fiOJO 

FREE CATALOG OF NEW DEVICES 

POET4G1" - J Gt> i\ PLUS i: H IHSUflAHCF. C.O.O. tJM EXTRA 

5*Tt$FAC HQti f ULiL Y GUAflAHTEEP 



CIRCLE 258 ON FREE INFORMATION CARD 



I PERSONAL DEFENSE AN DPR 



ANDPROPERTVPHOTECTION 
•J UTILIZE SPACE AGE TECHNOLOGY. 

H CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON 

WBE ILLEGAL. 
„ POCKET PAIN FIELD GENERATOR —IPGSO 

■ Assembled S64.50 

1 IPG5 Plans SB.00 IPG5K Kit/Plans $44.50 

• PHASOR PAIN FIELD CROWD CONTROLLER — PPF10 

? Assembled , $250 00 

A PPFi Plans 515.00 PPF1K KifPlans. ..$175.00 

f BLASTER- Provides J plasma discharoe capable o) pimelurinj 

■ a can. 

■ BLS10 Assembled $89.50 

■ BLS1 Plans S10 00 BLS1K Kit/Plans. $69.50 

■ SHOCKER/PARALYZING DEVICE - Very mum Dating and 

■ etfecliue 5 to ID leet 

■ SHG60 Assembled S9950 

M SHG6 Plans $10 00 SHG8K. .Kl/Plans $69.50 



■ RUBY LASER RAY GUN - Intense viable red beam burns and 
_ welDs hardest 01 metals MAY BE HAZARDOUS. 
HUB3AN Parrs Available lor Completing Davlce$15 00 
CARBON DIOXIDE BURNING, CUTTING LASER -Pro 
i\ duces a continuous beam of high energy MAY BE HAZARDOUS 
LC5 All Pan's Available tor Completing De vice S1 5 50 
VlSIBLELASERLJGHTGUN-proDuces intense red beam tor 
sighting, spotting, etc. Hand held complete. 
LGU3 .Plans. $10.00 (Kit * Assembled Units Available) 

I~ IH PULSED LASER RIFLE - Produces 15-30 wall infra-red 
poises at 200-2000 per sec 
LRG3 AH Paris & Diodes Available $10.00 
BEGINNERS LOW POWER VISIBLE LASER - Choice of 
red , yellow , gieen — provides an excellent source ol monochro mate 
fight. 
LHC2 Plans $5.00 LHC2K Kit $34.50 



H S NOOP E R PHON E — Allows user to call his premises and fisten 
in without phone ever ringing. 

(: SNP20 Assembled S89.50 

SNP2 Plans $9.00 SNP2K Plans/Kit $59.50 

LONG RANGE WIRELESS MIKE - Minialure device clearly 
transmits well over one mile. Supersensitive, powerful. 
MFT1 .... Plans ..$7.00 MFT1K. Plans/Kit $49 50 
WIRELESS TELEPH ONE TRANSMITTER -Transmits both 
sides ol phone ccnversalion over one mile, shuts olf automatically. 

VWPMS Plans S800 VWPMSK ..Plans/Kit S39.50 

TALK t TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE — Great lor monitoring telephone use. 

TATJO Assembled $2450 

TAT2 Plans S5.O0 TAT2K .Plans/Kif. ...S1J.50 



CIRCLE 74 ON FREE INFORMATION CARD 



I 



Our phone is open tor orders anytime. Technicians are available 9-1 1 
a.m.. Mon-Thurs for those needing assislanceorinlormation Send 
for free catalog of hundreDs more similar Devices . Send check, cash. 
MO. Visa. MC, COD to: INFORMATION UNLIMITED 
OEPTRS.PO Boi716 Amherst N H 03031 Tel 603.673-4730 
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Radio /hack Part/ Place 

we Have What You Need for Projects and Repairs 



Replacement 
Transistors 



Typo 


Cat, NO. 


Each 


2N1305 PNP 
MPS22Z2A NPN 
PN2484 NPN 

MPS3904 NPN 
TIP31 NPN 


276-2007 
276-2009 
275-2010 
276-2016 
276-2017 


1.19 
.79 
.89 
.69 

.99 


TiP::)5^ npn 
MPS2907 PNP 
MJE34 PNP 
2N30S3 NPN 
MPS363S PNP 


276-2020 
276-2023 
276-2027 
276-2030 
276-2032 


1 59 
.79 

1.49 
.99 

.79 


TIP120 NPN 

2N3055 NPN 
MJ29S5 PNP 
2N4401 NPN 
MPSA42 NPN 


276-2068 
276-2041 
276-2043 
276-2058 
276-2061 


1.29 

1.99 

2.19 

.59 

.69 


2N3819 N-FET 
MPF102 N-FET 
IRF51 1 V-FET 

IHFDIZ3 V-FET 


276-2035 
276-2062 
276-2072 
276-2073 


.99 

.99 

2.59 

1.49 


2SC1308 NPN 


276-2055 


7.95 





Va watt, 5% Resistors 

39* 



Pkg. of 5 



Ohms 


Cat. No. 


10 


271-1301 


100 


271-1311 


150 


271-1312 


220 


271-1313 


270 


271-1314 


330 


271-1315 


470 


271-1317 


1k 


271-1321 


1.8k 


271-1324 


2.2k 


271-1325 


3.3k 


271-1328 


4.7k 


271-1330 


6.8k 


271-1333 



Ohms 


Cat. No. 


10k 


271-1335 


15k 


271-1337 


22k 


271-1339 


27k 


271-1340 


33k 


271-1341 


47k 


271-1342 


68k 


271-1345 


100k 


271-1347 


220k 


271-1350 


470k 


271-1354 


1 meg 


271-1356 


10 meg 


271-1365 



Ceramic Disc capacitors 

Low As 



390 



Pkg. of 2 

Hi-Q Design 

i Moistureproof 

i 50 WVDC Minimum 




PF 


Cal. No. 


Pkg. of 2 




MF 


Cat. No. 


Pkg of 2 


4.7 


272-120 


.39 


001 


272-126 


.39 


47 


272121 


.39 




.005 


272-130 


.39 


100 


272-123 


,39 




.01 


272-131 


.39 


220 


272-124 


.39 




.05 


272-134 


.49 


470 


272-125 


.39 




.1 


272-135 


49 



4000-series 
CMOS ics 

With Pin-Out and Specs 




nm 



Type 


Cal. No. 


Each 


4001 


276-2401 


.99 


4011 


276-241 1 


.99 


4013 


276-2413 


1.19 


4017 


276-2417 


1.49 


4049 


276-2449 


1.19 


4066 


276-2466 


1.19 



TTL Digital ICs 

With Pin-Out and Specs 



Type 


Cat. No. 


Each 


7400 
7404 
7408 
7447 
7490 


276-1801 
276-1802 
276-1 822 
276-1805 
276-1808 


.89 

.99 

1.29 

1.59 

1.09 



Operational Amplifiers 



Type 


Cat. No. 


Each 


741 (Single) 
MC1458 (Dual) 
LM324 (Quad) 
TL082 (Dual) 
TL084 (Quad) 


276-007 

276-036 

276-1711 

276-1715 

276-1714 


.89 

.99 

1.29 

1.89 

2.99 


LM3900 (Quad) 
LM339 (Quad) 
TLC271 (Single) 
TLC272 (Dual) 
TLC274 (Quad) 


276-1713 
276-1712 
276-1748 
276-1749 
276-1750 


1.39 
1.49 
1.59 
2.19 

2.99 



Power Transformers 

120 VAC Primaries 



Tyr» 


V0!B 


Currem 


Cal No 


Each 


PC Mini 


15.0 CT 


120 mA 


273-1360 


2.49 


Miniature 


6.3 


3D0mA 


273-1384 


2.59 


Miniature 


12.6 


300 mA 


273-1385 


2,79 


Mtniarure 


25.2 


300 mA 


273-1386 


3.49 


Miniature 


12.6 CT 


450 mA 


273-1365 


3.59 


Miniature 


25.S CT 


450 mA 


273-1366 


3.99 


Standard 


6.3 


1.2A 


273-1351 


3 99 


Standard 


12.8 CT 


1.2 A 


273-1352 


4.99 


Standard 


25.2 


1.2 A 


273-1353 


599 


Heavy Duly 


12 6 CT 


3.0 A 


273-1511 


5.99 


Heavy-Guty 


25.2 CT 


2.0 A 


273-1512 


6 29 


Meavy-Duly 


18.0 CT 


2.0 A 


273-1515 


6.99 



CT - Center Tap 



Plug-ln PC Boards 

Multi-Purpose Board. Poly- flimtmrofr™ 
glass material withstands circuit ,'^n,,, 
mods, 4'/a x 4" with Vie" grids. '■ 
276-152 2.99 

Three- Voltage Source Board. 
As above, but with 3 busses. ._ 
Ideal for op-amp circuits. 

276-154 2.99 

44-Position Card-Edge 

Socket. Solder type 

with mounting tabs. Ac-_ 

cepts boards above. 

276-1551 7T. 2.99 




Voltage Regulators 



Type 


Adjustable 


Cat. No. 


Each 


LM723 
LM317T 


to 40 VDC 

1 .2 to 37 VDC 


276-1740 
276-1778 


.99 
2,79 



Type 


Fixed Output 


Cat. No. 


Each 


7805 
7812 
7815 
7905 


+ 5 VDC 
+ 12 VDC 
+ 15 VDC 

-5 VDC 


276-1 770 
276-1 771 
276-1 772 
276-1773 


1.59 
1.59 
1.59 
1.59 



Rocker switches 

Rated 6 Amps 
At 125 VAC 



Size: 13/i«x $U x 13(1". 
Mount in 3 /»" round panel 
hole. 

SPST. 275-690 1.69 

DPDT. 275-691 2.49 




Understanding 
Data Communications 



Only T 



95 



An easy-to-understand 
step-by-step course cover- 
ing methods of transmitting 
data electronically. Topics 
include local area net- 
works, synchronous and 
asynchronous modes, fiber 
optic links and more. Illus- 
trated. 256 pages. 62-1389 



UbEfarshndrjg 

Data 

Communicators 



.3.95 



Fold-up Autoranging 
Multimeter 




79 



95 



Our Best! 
The DVM 

That "Thinks' 



Automatic ranga-selting. polarity re- 
verse, power-oil. 8ig ^fia" LCD display. 
"Beep" continuity. Diode/semi junction 
test. Pushbutton ohms zero adjust. With 
leads, manual Batteries extra, 
22-193 79.95 



Digital Logic Probe 



19 



95 




Simultaneous Tone Output 
Frees Eyes for Fast Testing 

Lets you "peek inside" TTL. LS and 
CMOS digital circuits. Color-coded LEDs 
indicate high, low or pulsed logic states- 
Simultaneous lone output Overload and 
polarity protected. 22-302 19.95 



SPECIAL PURCHASE! 



Power supply 
Chassis 




A compact switching power supply wilh 
super clean DC output. Made for II 99/.! 
computer. Input: 13 VAC (use our #273- 
1515 transformer). Outputs: 12 VDC at 
100 mA. + 5 VDC at 1 .1 amp, - SVDC at 
200 mA. Compare our low price 1 
277-1016 «,95 



Computer 
Keyboard 




Mads lor Tl 99/4 computer. This very 
high quality QWERTY board has AS lull 
strofce keys and comes with a schematic 
showing X-Y electrical layout, 15-pin 
type AMP 1-640441-5 connector. 
Hurry — Ihey won't last long at this low 
price! 277-1017 2.95 



Over 1000 items in stock: Binding posts, Books, Breadboards, Buyers, Capacitors, Chokes, Clips, 
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Muttitesters, PC Boards, Plugs, Rectifi- 
ers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and morel 



Radio /haek 

A DIVISION OF TANDY CORPORATION 

Prices apply at participating Radio Shack stores and dealers 



> 
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CIRCLE 78 ON FREE INFORMATION CARD 



PARTIAL LISTING ONLY- PLEASE GALL OR WRITE FOR FREE CATALOG. 



10 

— 
■J} 

LLI 



O 

Q 

< 





STATIC RAMS 




2112 


256x4 


(450ns| 


2.99 


2114 


1024x4 


1450ml 


8/9.95 


2114-25 


1024x4 


(2S0n») 


8/10.95 


2114L4 


1024x4 


(450niHLPl 


8/12.95 


211SL-3 


1024x4 


|300nsl(LP) 


8/13.45 


2114L-2 


1024x4 


(200ns|(LP) 


8/13.95 


TMM2016-200 204Sx8 


(20 Ons | 


3.25 


TMM2016 


150 2048x8 


(150na| 


3.75 


TMM2016 


100 2048x8 


(lOOntl 


4.75 


KM6116-4 


2048x8 


(200ri5)(cmos) 


3.69 


HM6116-3 


204 3*3 


(1 50ns|f,cmos| 


3.95 


HM6116LP4 2043x8 


(200nsHcnto*]<LPS 


3.95 


HM6116LP-3 2048x8 


n50nsHcmos)[LPJ 


4.25 


HM6264P- 


15 8182x8 


(ISOnsUcmolULP) 


17.95 




LP = Law Power 






DYNAMIC RAMS 




4116-250 


16384x1 


(250ni| 


8/6.95 


4116-200 


16384x1 


(20 Ons | 


8/8.95 


4116-150 


16384x1 


t150m| 


8/10.95 


4184-200 


65536x1 


(200ns|(5v) 


9/24.95 


4164-150 


65536x1 


(150n>|(5v) 


9/25.95 


TIYIS4164 


65536x1 


|150na|{5v) 


7.95 




5v ■ Single 


5 Volt Supply 






EPROMS 




2708 


1024x8 


(4 5 On J | 


3.95 


2716 


2048x8 


(4 5 Ons | |5v) 


3.35 


Z716-1 


2048x8 


|350nsH5v) 


4-95 


TMS2532 


4096x8 


(4 5 Ons | [5v) 


4.35 


2732 


4096x8 


(4 5 On* | (5v) 


4.25 


2732A-4 


4096x8 


(400ns|<5v)(21vPGM) 4.35 


2732A-35 


4096x8 


(350nsll5v)(21vPGryll 4.95 


2732A 


4096x8 


(250ns|{5v)(21vPGM) 6.95 


2732A-2 


4096x8 


(200ns I < 5v|(21 vPGM) 10.95 


2764 


8192x8 


(450ns||Sv| 


4.35 


2764 -2 SO 


8192x8 


(250ml [Svl 


5.25 


2764-200 


6192x8 


(20Qni|(Sv) 


8.35 


27128 


16384x8 


(250ns>|5vl 


13.95 




5v ■ Single 


5 Volt Supply 






21vPGM = Program at 21 Volts 




SPECTRONICS CORPORATION 




EPROM ERASERS 








Ship Intensity 






Timer Opai 




PE 14 




9 8.000 


83.00 


PE-14T 


X 


9 8,000 


119.00 


^PE-24T 


X 


9 3,600 


175.00 



8000 



6500 



8035 

8039 

8080 

8085 

808SA-2 

8087 

8088 

8155 

8155-2 

8156 

8748 

8755 



5.35 
5.95 
3.35 

4.95 

11.95 

129.00 

19.95 

6.95 

7,95 

6.95 

24.95 

24.35 



6502 

6520 

6522 

6532 

6551 

6 5 02 A 

6522A 

6551A 



6800 



8200 



8203 

8205 

8212 

8216 

8228 

8237-5 

8243 

8250 

8261A 

8253 

8253-5 

8255 

8255-5 

8253 

8259-5 

8272 

8275 

8273 

8282 

8284 

8286 

6288 



39,95 
3,50 
1,80 
1.75 
3.49 

15.95 
4.45 

10.95 
4.49 
6.95 
7.95 
4.49 
5,25 
6.30 
7.50 

13.95 

29. 9S 
6.95 
6.50 
5.50 
6.50 

14.95 



68000-8 

6800 

6802 

6809 

6809E 

6821 

6845 

6850 

6883 



33.35 
2.95 
7.35 
8.95 
3.95 
2.95 

12.95 
3.25 

22.95 



DISKCONTR 



1771 
1791 
1793 
UPD765 



15.95 
23.35 
23.95 
19.35 



INTERFACE 



ST26 
8T28 
DM8131 
OP8304 



CLOCK CHIPS 



Z80 

2.5 Mhz 



MM5314 
MM5369 
MM58167 
MSM5832 



280-CPU 
Z80-CTC 
280-P1O 
Z80-SIO/0 



DATA ACQ 



4.0 Mhz 



Z80A-CPU 
Z80A-CTC 
ZBOA-OAfrr 

ZSOA-PtO 
ZSOA-SIO/0 



2.49 
3.95 
8.9S 
3.95 
10.95 



ADC0804 
ADC0809 
ADC0817 
DAC0808 
MC1408L8 



SOUNDCHIPS 



6.0 Mhz 

Z80B-CPU 8.95 



76477 
76488 
AY3-8910 
. SSI263 



3.95 

5.95 

12.35 

39.95 





7400 




7400 


.13 


7492 


.50 


7401 


,19 


7493 


.35 


7402 


.19 


74100 


1,75 


7403 


.19 


74107 


.30 


7404 


.13 


74116 


1.55 


7405 


.25 


74121 


.29 


7406 


.29 


74122 


.45 


7407 


.29 


74123 


.49 


7408 


,24 


74125 


.45 


7409 


.19 


74126 


.45 


7410 


.19 


74132 


.45 


7411 


.25 


74145 


.60 


7413 


.35 


74148 


1.20 


7414 


.49 


74150 


1.35 


7416 


.25 


74151 


.55 


7417 


.25 


74153 


.55 


7420 


.19 


74154 


1.25 


7421 


.35 


74155 


.75 


7425 


.29 


74157 


.55 


7427 


,29 


74159 


1.65 


7430 


.19 


74161 


.69 


7432 


29 


74163 


.69 


7437 


.29 


74164 


.85 


7438 


.29 


74165 


.85 


7442 


.49 


74166 


1.00 


7445 


.69 


74173 


.75 


7447 


.69 


74174 


.83 


7448 


.69 


74175 


.89 


7473 


.34 


74185 


2.00 


7474 


.33 


74192 


.79 


7475 


.45 


74193 


.79 


7476 


.35 


74194 


.85 


7483 


.50 


74259 


2.25 


7485 


.59 


74367 


.65 


7489 


2.15 


74368 


.65 


[7490 


.35 


74393 


1.35 



74S00 ■ ••••HieH-TECH**** 



74S00 


.32 


74 SO 2 


.35 


74 SO 4 


,35 


74 SO 5 


.35 


74S08 


-35 


74S10 


.35 


74S11 


.35 


74S20 


.35 


74532 


.40 


74S37 


.88 


74574 


.50 


74SS6 


.50 


745112 


.50 


74S124 


2.75 


745132 


1.24 


74S133 


.45 


745138 


.85 


74S139 


.85 


74S140 


.55 


74S151 


-95 


74S153 


.95 


74S157 


.95 


74S158 


.95 


74S161 


1.95 


74S163 


1 35 


74S174 


.95 


74S175 


.95 


74S240 


2.20 


74S241 


2.20 


74S244 


2.20 


74S280 


1.95 


74S2S7 


1,90 


74S288 


1.90 


74S373 


2.45 


745374 


2-45 


74S471 


4.95 



/jPD765 floppy disk controller 

* AS USED IN IBM PC 

* SUPPORTS UP TO FOUR 5V." 
Oft 8" DISK DRIVES 

* SINGLE OR DOUBLE DENSITY, 
SINGLE OR DOUBLE SIDED 

* DMA OR NON-DMA OPERATION 

••••SPOTLIGHT**** 



$19.95 



[CRYSTALS 


32.768Khi 


1.95 


I.OMIu 


3.95 


1.8432 


3.95 


2.0 


2.95 


2.4576 


2.95 


3.573545 


2.95 


4.0 


2.95 


5.0 


2.95 


5.0688 


2,95 


6.0 


2,95 


6.144 


2.9S 


8.0 


2.95 


10.0 


2.35 


10.738635 


2.95 


14.31818 


2.95 


15.0 


2,95 


16.0 


2.95 


17.430 


2.95 


18.432 


2.95 


.20.0 


2.95 



UARTS 


AV5-1013 


3.95 


AV3-101S 


6.95 


TR1602 


3.95 


2651 


8.95 


IM6402 


7.95 


BIT-RATE 


GENERATORS | 


BR1941 


11.95 


4702 


12.95 


COM8116 


10.95 


14411 


11.95 


MISC. 




3242 


7.95 


MC347Q 


4.95 


AV5-3600 PRO 


11.35 


HD4650SSP 


1595 


CRT5027 


13.35 J 





74LS00 




74LS00 


.24 


74LS157 


.65 


74LS01 


.25 


74LS15S 


.59 


74LS02 


.25 


74LS160 


.69 J 


74LS03 


.25 


74LS161 


.65 1 


74LS04 


.24 


74L5163 


.65 


74LS05 


.25 


74LS164 


.69 


74LS08 


.28 


74LS165 


.95 


74LS0S 


.29 


74LS166 


1.95 


74LS10 


-25 


74LS163 


1,75 


74LS11 


.35 


74LS173 


.69 


74LS12 


.35 


74 LSI 74 


.55 


74LS13 


.45 


74LS191 


.89 


74LS14 


.59 


74LS192 


.79 


74LS20 


.25 


74LS193 


.79 


74LS21 


.29 


74LS194 


.69 


74LS2C 


.29 


74 LSI 95 


.69 


74LS27 


.29 


74LS197 


.73 


74LS32 


.29 


74LS221 


.89 


74LS33 


.55 


74LS240 


.35 


74LS37 


.35 


74LS241 


.99 


74LS38 


.35 


74LS242 


.99 


74L540 


.25 


74LS243 


.99 


74LS42 


.49 


74LS244 


1,23 


74LS47 


.75 


74LS24S 


1.49 


74LS51 


.25 


74LS251 


.59 


74LS73 


.39 


74LS253 


.59 


74LS74 


.35 


74LS257 


.59 


74LS75 


.39 


74LS258 


.59 


74LS76 


.39 


74LS259 


2.75 


74LS85 


.69 


74LS260 


.59 


74LS86 


.39 


74L5266 


.55 


74LS90 


.55 


74 L 5 279 


.49 


74LS92 


-55 


74LS2SO 


1.98 1 


74LS93 


.55 


74LS283 


.89 


74 LSI 07 


.39 


74LS290 


.89 


74 LSI 03 


.39 


74LS293 


.89 


74LS112 


.39 


74LS299 


1.75 1 


74LS122 


.45 


74LS323 


3.50 


74LS123 


.79 


74LS365 


.49 1 


74LS124 


2.30 


74LS367 


.45 


74LS125 


.43 


74LS368 


.45 


74LS126 


.49 


74LS373 


1.39 


74LS132 


.53 


74LS374 


1.39 


74LS1 3 6 


.39 


74LS377 


1.39 1 


74LS138 


.55 


74LS390 


1.19 


74 LSI 39 


.55 


74LS393 


1.19 1 


74LS145 


1.20 


74LS640 


2,20 


74LS148 


1.35 


74LS645 


2.20 


74LS151 


.55 


74LS670 


1.49 


74LS153 


.55 


74LS682 


3.20 1 


74LS154 


1,90 


74LS68S 


2-40 


74LS1S5 


.69 


81LS95 


1.49 1 


74LS156 


.69 


2SLS2521 


2.80 J 





LINEAR 




TL084 


2.19 


ME 56.) 


2.95 


LM301 


.34 


LM565 


■99 


LM307 


.45 


LM566 


1.49 


LM3Q8 


.69 


NE592 


.98 


LM309K 


1.25 


LM733 


.98 


LM310 


1.75 


LM741 


.35 


LM311 


.64 


LM747 


.69 


LM317T 


1.19 


LM1310 


1.49 


LM317K 


3.95 


MCI 330 


1.69 


LM318 


1.49 


MCI 372 


6.95 


LM323K 


4.95 


LM145S 


.59 


LM324 


.59 


IJVI1438 


.69 


LM331 


3-95 


LM1489 


.69 


LM334 


1.19 


LM1496 


.85 


LWI335 


1.40 


LM1B00 


2.37 


LM336 


1.75 


LM1812 


8.25 


LNI337T 


1.95 


LM1S89 


1.95 


LM33£K 


3.95 


ULN2003 


1.29 


LM339 


.99 


XR2206 


3.75 


LM348 


.99 


XR2211 


5.25 


LM350K 


4.95 


C A3 146 


1.85 


LF351 


.60 


LM39O0 


.59 


LF353 


1,00 


LM3911 


2.25 


LF356 


1.10 


LM3914 


3.95 


LF357 


1.40 


MC4024 


3.95 


LM358 


.69 


MC4044 


4.50 


LM3S9 


1.73 


RC4136 


1.25 


LM377 


1.95 


75150 


1.95 


LM3S3 


1,35 


75154 


1.95 


LNI386 


.89 


75188 


1.25 


LM393 


1.29 


75189 


1.25 


LM393 


1.29 


75451 


.39 


TL497 


3.25 


75453 


.39 


NE555 


.34 


75492 


,79 


NE556 


.65 






T * TO-220 


K » TO-3 



licjDR Microdevices 

■ ■ 1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 
FAX (408) 275-8415 • Telex 171-110 



Copyright 1985 JDR MIc rod ..lc*. 



RETAIL STORE - 1256 S. BASCOM AVENUE 
HOURS: M-W-F, 9-5 TU-TH.9-9 SAT, 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order $1000. For shipping ana handling include 
S2.50 for UPS Ground and 53.50 lor UPS Air. Orders over 1 lb and 
loreign orders may require additional shipping charges - please 
contact our sales departmenl lor Ihe amount. CA. residents musl 
include 6*fa sales lax. Bay Area and LA residents include 6 1 ^, All 
merchandise Is warranted lor 90 days unless otherwise stated Prices 
are subject lo change without notice. We are no! responsible for 
typographical errors. We reserve the right 10 limit quantifies and to 
substitute manufacturer. All merchandise subject to pnor sale. 
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG. 



[ CAPACITORS 




ELECTROLYTIC 




RADIAL 


AXIAL 




.47uf 50v .14 


10 SOv 


.10 


10 50« .15 


22 16v 


.14 


I 47 35v .18 


47 50v 


.20 


1 100 16v .18 


TOO 15v 


.20 


220 35v .20 


150 25v 


.25 


50v MONOLITHIC 




.Oluf .14 


.1 


.18 


| .047 .15 


.47 


.25 


50v 


DISC 




; 10pf .05 


«o 


.05 


1 22 .05 


5E0 


.05 


25 .05 


680 


.05 


27 .05 


820 


.05 


33 .05 


.001 uf 


-05 


47 ,05 


.0015 


.05 


56 .05 


.0022 


-05 


68 .05 


.005 


.05 


82 .05 


.01 


.07 


] 100 .05 


.02 


,07 


220 .05 


.05 


.07 


330 .05 


,1 


.12 


BYPASS CAPS 




.01 uf disc 


SOv 100/6.00 


.lufdtsc 


12v 100/8.00 


.01 uf mono 


SOv 100/12.00 


L . lu( mono 


SOv 100/15.00 



ACCESORIES & PERIPHERALS 



FOR IBM 

MAXI MIZE R Memory Multifunction 
HAYES SMARTMODEM 1200B 
1 30W POWER SUPPLY 
TEAC FD-55B '/> Ht. Disk Drive. DS/OD 
MPI-B52 5V<" FDD. DS/DD 

PROTOTYPE CARD 

PROTOTYPE CARD With Decoding 

FOR APPLE 

JDR16K RAM CARD 

EPROM PROGRAMMER RP525 

PR I N TM AX Paral lol printer interface 

BAL-500 V* Ht. Diak Drive. Teac MDchafMsm 

BAL-525 Vk Ht. Disk Drive. Alps Mechanism 

MIT AC AD-1 Full Height. Shugart Mechanism 

DISK CONTROLLER CARD 

VI E WM AX-80 SO Co I umn For Appla 1 1 » 
VIEWMAX-SOe 80 Column For Apple He 
THUNDEHCLOCK Official PH 00 OS Clock 
KRAFT JOYSTICK 
SOW POWER SUPPLY 

MISCELLANEOUS 

ZENITH 2VM-123 1 5 MHz Giwi Monitor 

NECJB1201M 20 M Hi Green Monitor 

BMC BM-AU9191U Comp. 1 3" Color Monitor 

BMC BX-80 PRINTER 

NASHUA DISKETTES SS/SOBoxoflO 

VERBATIM DATAUFE DISKETTES DS/DD 

DISKETTE FILE Holds 70 Diskettes 



259.95 
419.95 
159.95 
129.95 
109.95 
27.95 
29.95 



39.95 

79.95 

49.95 

169.95 

139.95 

179.95 

49.95 

159.95 

129.95 

123.95 

39.95 

49.95 



105.00 

169.00 

279,00 

199.95 

19.95 

34.95 

9.95 



r IC SOCKETS 




1-99 


100 


8 pin ST 


.13 


.11 


14 pin ST 


.15 


.12 


16 pin ST 


.17 


.13 


18 pin ST 


.20 


,1B 


20 pin ST 


.29 


.27 


22 pin ST 


.30 


.27 


24 pin ST 


.30 


.27 


28 pin ST 


.40 


.32 


40 pin ST 


.49 


.39 


64 pin ST 


4.25 


call 


ST^SOLDERTAIL 


8 pin WW 


.59 


.49 


14 pin WW 


.09 


.52 


16 pin WW 


.69 


.58 


18 pin WW 


.99 


.90 


20 pin WW 


1.09 


.98 


22 pin WW 


1.39 


1.28 


24 pin WW 


1.49 


1.35 


28 pin WW 


1.69 


1.49 


40 pin WW 


1.99 


1.80 


WW- WIRE WRAP 


16 pin ZIP 


4.95 


call 


24 pin ZIP 


5.95 


call 


28 pin ZIF 


6.95 


call 


ZIF=TEXTOOL 




L [Zero Insertion Force) 



DISKETTE FILE 



$8.95 



IF PURCHASED WITH 
50 DISKETTES OR MORE 
39.95 if purchased alone 



i SMOKED ACHYLIC CASE 
WITH SIX INDEXED DIVIDERS 

i RUGGED, HIGH DUALITY 
CONSTRUCTION 

- HOLDS 70 SVV DISKETTES. 
WITH ROOM TO SPAHE 




NASHUA DISKETTES sv. soft sector 

DOUBLE SIDED, DOUBLE DENSITY WITH HUB RINGS 

BULK PACKAGED IN FACTORY SEALED BAGS OF 50. INCLUDES 

DISKETTE SLEEVES AND WRITE PROTECT TABS. IDEAL FOR SCHOOLS, 

CLUBS. AND USERS GROUPS. THIS IS A SPECIAL PURCHASE, SO 

QUANTITIES ARE LIMITED. 5 YEAH WARRANTY. 

$1.39 ea. $149 ea. $1.59 ea. 

QTY250 QTY100 QTY50 



D-SUB 


MINIATURE 


DESCRIPTION 


ORDER BY 


CONTACTS 


9 


15 


25 


37 


SOLDER CUPS 


MALE 


DBxxP 


1.19 


i.5a 


1.90 


2.S5 


FEMALE 


DBxxS 


1.50 


1.85 


5.25 


3.90 


RT. ANGLE 
PC SOLDEHS 


MALE 


DbxxPR 


1.65 


2.20 


3.00 


4.63 


FEMALE 


DBxxSR 


2.18 


3.03 


3.00 


6.19 


IOC 

RIBBON CABLE 


MALE 


IDBkxP 


2.95 


3.90 


i 75 


6.95 


FEMALE 


IDBxxS 


3.25 


4.29 


5. 25 


7.95 


HOODS 


"BLXCK 


HO 00 "6 






.99 




GhEV 


HOOD 


B9 


' ss 


.55 


1.09 


MOUNTING HARDWARE'S 1.00 
FOH ORDERING INSTRUCTIONS, SEE IDC CONN ABOVE. 



9000 



9334 
9368 
9602 



2.50 
3.95 

1.50 



INTERSIL 

ICL7107 12.95 

ICL7660 2.95 

ICL8038 3.95 

DIP SWITCHES 

4 position .85 

6 position .30 

7 position .&5 

5 position .95 



RIBBON CABLE 



CONTACTS 


SINGLE COLOR 


COLOR CODED 


r 


10 


V 


IfV 


25 


.45 


4.00 


1.32 


11.80 


"34 


.61 


5.40 


1.65 


14.50 


SO 


.89 


7.50 


2.50 


22.00 



36 PIN CENTRONICS 

CEN36 MALE SOLDER CUP 
IDCEN36 MALE RIBBON CABLE 
IDCEN36F FEMALE RIBBON CABLE 



VOLTAGE 


REGULATORS 


780 5T 


.75 7915T .85 


78IVI 05C 


.35 7805K 1.39 


7808T 


.75 7SH05K 9.95 


781 2T 


.75 781 ZK 1.39 


781 ST 


.75 791 2K 1.49 


7824T 


.85 78L05 .69 


7905T 


.85 79L05 .79 


7912T 


.85 79L12 .79 


C, T-TO-220. K=T0-3, L=TO-92 J 



DARGAIJ 




Iters 


MRHER] 


41256 
4164 




TAB 


200rtTj 
200ns P 


«j^j»*13.95 
J*0tRS24.95 


HM62GS" 
TMM20,U 
HMelTrjS 




*8Kx-| 
2Kx« 
^Kxs' 


Ht-> c 


ST ST7.95 
^fc" 33.25 
•^^^3.69 


27128 
2764 
2732 j 




16Kx! 

SKxS 
[jUCx8 


'450iio -. 
450ni/' 


S13.95 
^~ S4.95 
^- 94.25 


MAti 








BfeCHIP 


8087-3 








S129.Q0 


SPI 


ECIALS 


Erlos i 


1/30/85 



SWITCHING POWER SUPPLIES 



PS-ftSTEG 

MODEL AA12110 
+12V(3 2A 
-12V@.1A 
+5V @ 2. 5 A or 

5A if 12V not used 

1085 



ps-a 

ASTEG AA1 1 1 90 
+5V@4A 
+12V(3 2.5A 
-SV @ .25A 
-12V @ -30A 

39, 95 



5V4" DISK DRIVES 

TAN DON TM 100-2 DS/DD 

SHUGART SA400L SS/DD 

MPI B52 DS/DD 

TEAC FD55B Vi Ht. DS/DD 

TEAC FD5SF V> Ht. DS/Quad 

8" DISK DRIVES 



SIEMENS FD200-8 
.SIEMENS FD100-3 



DS/DD 
SS/DD 



159.95 
199.9S 
109.95 
129.95 
139.95 



180.00 
129.00 



BEST SELLING IDC CONN. 
RIBBON HEADER SOCKETS 



IDS 20 2.25 IDS 40 

IDS26 1.39 IDS50 

IDS 34 1.59 

RIBBON EDGE CARDS 

IDE 20 2.25 IDE 10 

IDE 26 2.65 IDE 50 

, IDE 34 2.75 



LIGHT EMITTING DIODES 

JUMBO DISPLAYS 



1.99 
2.25 



3.30 
3,95 



1-99 100- up 
RED .10 .09 

GREEN .18 .15 
. YELLOW .18 .15 



MAN- 72 CA .3" .99 
MAN-74 CC .3" .99 
FND-500 CC.5 M 1.49 
FND-507 CA.5" 1.49 



TRANSISTORS 



2N2222 
PN2222 
2N2305 
2N2907 



1N751 

1N759 

1N4148 

1N4004 

K8P02 

4N33 



.25 PN2907 

.10 2N3055 

.50 2N3904 

.25 2N3906 

DISCRETE 

5.1 v toner 
12.0v zonor 
ON314) switching 
400PIV rectifier 
200PIV 1.5a bridge 
OPTO-ISOLATOR 



.25 

.25 

25/1.00 

10/1.00 

.45 

1.75 









CMOS 






4001 


.25 


4027 


.45 


4066 


.39 


4538 1.95 


4002 


.25 


4028 


.69 


4069 


.29 


4543 1.19 


4011 


.25 


4029 


.79 


4070 


.35 


4553 5.79 


4012 


.25 


4040 


.75 


4071 


.29 


4584 .75 


4013 


.38 


4042 


.69 


40S1 


.29 


74C00 .35 


4015 


.39 


4046 


.85 


4082 


.29 


74C04 .35 


4016 


.39 


4047 


.95 


4093 


.49 


74C14 .59 


4017 


.69 


4049 


.35 


4503 


.65 


74C74 .65 


4018 


.79 


4050 


.35 


4511 


.85 


74C906 .95 


4020 


.75 


4051 


.79 


4518 


.89 


74C922 4.49 


4023 


.23 


4053 


.79 


4520 


.79 


74C923 4.95 


l 4024 


.65 


4060 


.89 


4528 


1.19 


74C926 7.95 



VISA 



ORDER TOLL FREE 

800-538-5000 800-662-6279 



IMostetCarrJ 



> 

TJ 

33 



Copyright 1985 JOR Mlcroduvlcn 
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Build this 

Satellite TV 

Stereo Processor 

and enjoy programs in stereo 
on your horns satellite TV. 



■ TmoncciMi 



.0 3 3 



1 



99 95 TV lyitem can receive TV and 

i+w »ipg,i^ audio programs in stereo. Much 
of the programming is In stereo. That includes 
Movie Channel. Disney Channel, Nashville 
Network, ESPN, MTV, Arts and Entertain- 
ment, Country Music TV, PTLand more. 

A built-in ttereo tynthaiizar lets you enjoy 
stereo even if the program Is not in stereo. 

it nil both discrete ind matrix capabilities, 
tunable left and right channels, narrow and 
wide bandwidths. Plugs Into raw video or audio 
subcarrier Jack of satellite TV receiver. Lett and 
right audio output for your stereo amplifier. 
Sharp ceramic filtering, low distortion 3089 FM 
demodulator IC. 110 VAC. 8x10x6 Inches. Com- 
leteklt Includes all components, PC board, cab- 
inet. Assembled MFJ-3201 , $149.95. 

Examina this kit for 10 dayt. If not delighted 
return within 10 days for refund (less shipping). 
Order today. Call Toll Free 800-647-1800. 
Charge VISA, MC or mail check, money ordBr. 



CALL TOLL FREE... 800-647-1800 



Call 601-323-5869 in MS, outside continental USA. 
ENTERPRISES 
INCORPORATED 

921 Louisville Fid.. Starkville. MS 39759 
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MCAD BATTERY ZAPPER KIT 

Tkii i| oat of «hr inAil uhTu-I and money ut iaj kill yam 

ciq b w> ! Trie Micid Zippo kit repair* 1ha K nicacrjUfcal L. ^\ 

>4if no lon[*j uu tcJujr chrj *0»'l rtChMitE. Many . >*J5S>r^ 

-.Mill i t m i »kiti[4 chirp if(*r a pc-rind QTllmr hc-caii* v< VarY 

(hey riow Ln[erTnl"Vfliiitfji". TJk only wi; la enaka — i_* '-vS^ ' 

(him Cake a cjijijc again \i lO "blow" tfrcn f ' * hiika ra'", :" 

Thif |i* HI kit «hi«)ifi rrn-m 6VDC (4 AA cetlj k etc.}. 

and producer JDOYDC which il Lfphu mtuntniittl!/ re 

■ •■•: nicad ■■.. "hie* \ht .-:-,, -.k r 1 l" -.. .il, : -.,r Jlmirlni Ihr 

-I.!.:-.. !'.r ,j , t =1...,, ; -id- .if r i.: j. r j in iizai from AA 

'. .-li; A Mar zappbi|, (he picad ii ready Ed an fully 

cnaijEd aaajn and ijiLo (juit Irk* it did when H »ii 

The n kaaf * ipj-f i ii|..Jj:ri itMtllltly irwilbi 

Stop < browing rlifiH en pan live njtid. 

witf III par! a, FC board and ir.nru.r1t 

"**'■ -T 

C6278 SIOS £ 



way! The kil ,-■■,.. i 
* [ft» natiitlaiifiJ 



STYLISH CASE 
Ij**'***" >■*« taaWMtttirMlwilMi atrtfnahm 

hi-kui ( jmpjyic. f h ... ■* , «,.,,■ I. N l k lj v r.H h U.i.m 
j j « l "■ " lhr '' "' *" h w "* 1 




PHONE ORDERS: 303-873-7291 



120 VAC 
Xenon 
Strobe Kit 

/ SI 0.95 

UaaplVt* tjiruhky raid *tHBi Lehi ku ate 
JuhtL rrillijiic rinWil Lp.ni 4)ivui«i 
rr.>nm* n JirJ [iQVAf, krlnrsli j,-i,i p n ■ 

"-■"■-.ii.!. .1 Ibrw J.'-- in .I-.-. II. -..,■'!.. ... 



BOX OF ELECTRONICS 
Svprf suirrii-r of reuitiira, 
ca paritnri, I C"i. tra iui lift r ■. 

EDti, CM. Ifl J f"Kc"sJ"' boa. 
o 1 j. u r "i: 4i>4 k a"r NoK.Hf 
ral»x of i.hi:prnn|j cnici. w-e tin 
(paly ihip r hi l tia U FS, 

S 

^ _>-rn — 



<H 




COULD FAST I I , ■<;.-.. : , ■, NltXD 

Krind ii,-.- ir.i . :,*■<. . .... -,■-.-. ,,. 

ljii hr p,-ittr(f J uirlnn .<rh 1 hjuri - 

■ ! jr. I . .J ^ ..J. ii , j I. .[ ..ml !■-■ ..•■.■ 
h1"I ar.filicji.jrii «iHi ^4^ h. fj J 

■ t.,i h ..: Lit ■ j.iJ.r.l J7fer|fd 



S1.« 



■/ 



C6282 SIO.OO ' 



im EPROM 

Slum Htlichi aW 

<5CNSEC EBrom 

00 C4972 S2.95 



•w 




■Orel TQ thf Manic ijci whith mcludi 



!DJa | ai tlaelmut lutrpini 



r*l_i A Pwar-w P.O.BOJ* 2WX 

. t"Hi»MVfe T QEpNV^K. COLORADO S0727 

etecLronics me 



i AD Oid* r S9.BD 
< iricludj* S2 00 lo» fHtldov ILiPSI 
" VISA MC. 
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THE BEST PRICES 

i JH" TOT QUALITY BISKS SS/DV, fsllw ffM r. iOffB.Bti 
CQHJTTJt iBHnORS 1 l2-tji'rt r rf* ( r#p#ir»bL* minor prob *5 
S M4 a DISK JACKETS, OtiU, g*n*ric J2/tl 
CWUm PtfEft.tfjr^ to B.ixllVdhita.^OOj'caM *29 
AS AaVlVE, LETTER DUAL. CLEW PERT. 2&00/cjL=r *29 
SATISFACTION GUAftjWTEETJ OR VOUR M0HEV BACKr \ • 
SHUOrVrT 501, lit* 001, SS/SD B".rr*,auAr'A n t*«d, »49 
5 MBYTE H[Ntw]r*atsreW.rf* T aiHir.ndi. *ilkflo«Tit *ea 
0«T ftCTHMflD SXITCHIS, SPSI-BO h/*J 

BOBCHERT PUR SIFPLY +SVt3. 5A. <-L2V*2A, ~3Vfc-1.2Vfl.3A, »7. 77 
Z SIDE COPPER CLADj, FFM Mifl 1 Oa/ IO/*7 

SOLAR m.LS 3" EJOflaJ it, -Mi 3.5* 1(K>C»A <S.3v 
SOLAS CELLS 4" 1300^ *3. SO. Sr'tJei^ 

EAHAHA JACKS, Hrl Smith tl&JD O/tl IW/M 

23AflP 200P IV RECTIFIEE, LX15 JM32IOR 2/W 

HEAVY CUrY KEATSIF*' FOUR TO-3*S mi E* 4x.6.5a t . 23- r 3/it 

JEJIj*/ LJiVES, y/a*r cJwicv 7 J, /Off, a?-»*jr J/* J 

MLFFIN FAMS. 11W. n*« *7. rf* t-f 

31 HUFFIII TANS DM A RACK, 110V r rf* *9 

Telephone haw^ts, brown, bedell*!-, n« 



n«HU JJtll 



■p» ti 



* 1 1 typi 
TOPLESS rtTTAL PflOJECT BOtks 3. 3^ J. Sxl .24"h, 4/ii" 
A5^T h D IC'S, atix*d ivR*m r loti of good mJM *Y * ! 20/41. 

ASST'D HENI T rj&GLES/F'ADDLCS 5^*1 

SPOT MIWI-TOQQLF5, ALCQ, tJirtidfrd buahirg, wr'hiuir* 3/fL 

J«C0 iT-POif B-PQSrTQ* MINT ROTAfty */ 

10 AJ* 1 POWER RDCKEE BUaTCH, wirtd, n*w 4/tl 

4 COHD JACKETEIJ TELEPtlOHE tltRE, 24cj4. ^OfWK 

2 COHD TSJISTEJ] HIRE, AHL7TO =tr*nd*d T 5Oft/tl.30 
HDLID STATE TIME DELAY RELAV DPDT, lOA CWttact* »J,95 
DPSr-NO RELAY. 1JVAC cctl, 3C* contact* *1 

3TDT RELAY, 12V0C coil. IM ccrttirts tl 
DPST-HO RELAY. 20EIV coil. 2SA cont^t* *l 

3 CLWD HEAVY DUTY LINE CORDS, &' AMGIO, 2/11 
3 COHD STEREO PLUGS 1/4", RILWT AMDLE. 2ft\ 
FUSL5, 3A6 (AS€y 112, I, 2 W or * Amp. 25/ tl 
SLO-BUJ FUSES. 3A6 <KlO 1/2 or 1 Aw, 10/11 
CLAlfiEK M«TTXELL5 CL703L, 300 oh«5 to 20K B/ml 
EMI FILTERS: 2 Akwpi tl.«t 3 jh *J, 95 

2.3V LAMr^ w:r»« in, roiaid bulb 10/*1 

DISC CAPACITORS, .GluftlOOV or .C-5*12V 30/4] 

ALLIBATDR CLIPS U/BOQTS l-r*d,L-b!k, 1" S^prt ZMSipr. 

3V BATTERY StaAPS. inuiUt^d, y/vln t**dv ID/*i 

HALE TO FEMALE DB2fl CABLE H T ALL 23 PIMS MIRED Itfil »I2 

30P3V BRIDGE RECITFIEfiS, 2A 3/*t: £A 2/*l I 23A tl 

' BETKOLYTK CAPACITORS, *xi»ll 4/*l 
iSpOOOiiF CdrrUTEP GRADE CAPACITOR, 25V, 25*1 10/t2 
4- CABLE TIES. ]c:ktnQ 20/* 1 
1M414S EUITChIw DT0CIE5 20/tl 
2K3055 AUDIO. WW POWER TRANSISTORS 2/tl 

EPRons f +5V rfm 2764 1 *^.:..o, _ /::.■: -i :: r ?7ir, or 27on:4.^ 

DYNAMli RAMS rf», 4 II 6-200n»; 3« , 41M-130n*i*2.22 

Z80A:«3, SIDt Of 2:t2, PIOH2.-I3, DMA:*7.M 

SEE NEXT LAST EK NEXT MONTH'S. AD FOR PULL ]C LIST' 

IC SOCKETS, L4 J .lfi t 22 t 24 J . or 40 pin *olcf«rtiL L , li-A-PIN! 

IG PIN UIREMRAP IC SOCKETS. 2-I*v*>l, £/SI 

& VOLT 45QMAK ff f CHAB rTf A $t f BATTERIES, ihIhI. 43 

INSULATED SOLDERLESS TERMS: 3/ 32 "pu*ft -on ft*. AWQH-16. 

5/32-piJihon ft- AUG|g-?2{ 3/32 B pu*h-on AUG24-2S; 20/»J 

ASST'E TRIMMER POTS, *«* nrKiflW 6/tl 

ASST'D CCttKlTER fiRADE CAPACITORS 4/*] 

E PCS SLIDE POTS 4/iI 



12 VOLT 1 HATT JEJCR B/*l 
STICK-ON CABLE CLArPS 20/41 
MIX PANELS, a iu«. ig'aB.5' *l 
HEAT6EHK+93A BOW BRIDGE il 



ASST'D LAMPS rO.'4L 
DB-30 COHN., f«Ml« tl 

O POS DIP SHITCltS 2/41 
HUFFIN FAH GRILLES 2/41 
ASST ROTRV SUITC4CS 4/41 



HOW TO ERSERi Ordrr by phon* or sail, w it our rtfcjJ} 
■tort, piy by HC T Vl** t Aitt-x, C0D r chock, atin ord*r 

420. In-clud* ^oprox 101 for shipping, bal ftfLinditd. 
SUaRAH1Ee.B SAT ISfAJ IM OH YOUR ttQMr BJKK utthin 30 
5*nd for our FREE FLYER, or clrcU 
ir1*-rtmav+d froai *quip**nt) 

20 HURLEY ST. 

CAMBRIDGE, MA 03141 

TEL:(G17)*UHI-TECH" 



UNITECH 
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HIGH QUALITY 75dB GAIN 



MICROWAVE 
TV SYSTEM 

Varible from 1 .9 to 2.5 GHz 
The latest advance 

in microwave 

technology with a 

SNOW-FREE 

PICTURE. 

Two Models to choose from. 

Both Models Include: 

• 20" Parabolic Dish 

• P re-assembled Probe 
with Down Converter 

• Power Supply and Coax Switch 

• 60' of RG-59/U Coax with Connector 

• Transformer for 75 to 300 Ohms 

• All Mounting Hardware for Fast and 
Easy Installation 




20" Fiberglass Dish 
Up to 55dB Gain 

Special yO 



20" Aluminum Dish 
Up to 5SdB Gain 

Low Priced 



$ y8 95 



Ada W* lor Foreign orders uj U.S. Parcel Poal 



High Gain Vagi Anlorsrka Wiih Down Convartor and § 
Pctwer Supply- Compile System, Heady lo Uso. 



89 



95 



Send S2.00 for C-nlalog. Refundable with hr&l purchtas«. 
■>>>>>>>>■ Available 1hm Mail arid Phone Orders Only 
Vj$^\ 20 i ^iJop35iirorCOD 1 CARwadd6 1 A%TaXi 
Ifffffffa Send Cashiers Check or Money OrdW loi 

iPorsonal ChockLa, a'»3w 2-5 vr«Aa Id cic-ail 



PROFESSIONAL VIDEO, Inc. 

4670 Hollywood Blvd. Hollywood, Calif. 90027 
ForC.O.D. Orders Call {213} 21 9-0227 
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DON'T 
BLAME THE 
SOFTWARE! 

Our l-ohiiori. eliminate equipment 

interaction, clean up interference, 

curb damaging power line npikee 

and 

lightning 

bursts. 




ISO-1 ISOLATOR 

3 isolated tttx'keia; quality spike 
MippreHMiiii: hanic prolccLon. . 881.9S 

1SO-3 SUPER-ISOLATOR 

3 dual isolated nx-kets; wuppretison 
commercial protection 8122.95 

1SO-17 MAGNUM ISOLATOR 

4 quad isolated sockets; suppressor; 
laboratory grade protection. . 8213.95 

IMS- Electronic Specialists, Inc. 

171 S. Main, NallCk, MA 01 760 (617)855-1532 

Toll Free Order Desk 1-800-225-4876 
MasterCard, VISA. American Express 
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THE FIRST NAME IN 
ELECTRONIC TEST GEAR 




20 MHz DUAL TRACE OSCILLOSCOPE 



Unsurpassed quality as an unbeatable price, the Ramsey oscillo- 
scope compare's to oihers costing: hundreds more. Features include 
3 component lasting Circuit for resistor, capacitor, digital Circuit and 
dande testing ■ TV video sync filler • wide bandwidth & htghsansi- 
tiVtly • internal graticule * front panel trace rotator ■ £ ami • hign 
sensitivity r.-y .Ticde * regulated power supply * Suill-m calibrator 
• < cci. solid triggering 

'USA— Add 510.00 per unci lor postage-, overseas ordes add 15*. 
Ol trtal order for insured surface mail. 



RAMSEY 0-1100 
V0M MULTITESTER 

Compact and reliable, designed to 
service a wide variety ol equip maul 
Features include * ffliffOf back 
scale ■ dourjla-jewal«d precision 
moving cc-il * double Overload pro- 
tection * en ideal, low cost unit lor 
the beginner oral a spare back-up 



S39995 




M9 95 



teat Itada and 
battery Included 





45 MHz DUAL SWEEP OSCILLOSCOPE 



"nm Ramsey 625 is a dual Urn* tidso dtolayad avrtcp uml tnal 'includes a buill-in 
t!|j"Ji atifly line to paiimi clear mewing during, v-nry short nse time* or tiiontre- 
qtwney waveforms Otr»#r features indu-fla. variable trigger holdout * 20 call 
tvabefl in«p time range* Tram OS sVdiv 1o & t yS.'aiv ■ fully a dim-table sweap 
nmo » JOnrtipmagrriPKaiiori * live 1n<}get source*: CHI, CMS LINE EJtTeriiai 
and INTernal rv mocHih * (rar E panel x, -y om ■■ji ior, Z a* is input • sum differ ■ 
ence or CHI and CH2 wavered mi displayed as insole irace » sw*oc gate arm 
l*nn>n OutQUE ■ autO '«UJ ■ »>n'gle jurtes 

'Same as unillo ■_■ i i 



*799 95 

high quality two* on 
probes Included 



NEW RAMSEY 1200 
TOM MULTITESTER 

Chech. transistors, diodes and 
LEDs wilh this professional quality 
meter. Other features include, 
decibel scale ■ 20K volt metering 
System • SW mirrored scale * 
polarity switch ■ £0 measuring 
ranges • safely probes * high 
impact plsslic case 

lest i pads and 

biltery Included 



$2495 




RAMSEY D-3100 
DIGITAL MULTIMETER 

Reliable, accurate digital mea- 
surements at an amazingly low 
cost ■ in^lmfl color coded push 
buttons, speeds range selection 
• abs plastic il It aland * recessed 
input jacks * overload protect ion 
On all ranges; ■ 3"? digil LCD dis- 
play with auto zero, auto polarity 
A low BAT. indicator 

leil lead* and 
ballery Included 



$4995 




CT-70 7 DIGIT 525 MHz 
COUNTER 

Leb quality at a breakthrough price. Features 

* 3 frequency ranges each with pre amp * dual 
selectable gate times ■ gate activity indicator 

• 5QrnV@ ISO MHz typical sensitivity ■ Wide 
frequency range * 1 ppm accuracy 



$11995 



vulred Include* 
AC adapter 



CT-70 kcl $99,95 

BP-t ntcidpack -MS 




CT-90 9 DIGIT 600 MHz 
COUNTER 

The most versatile for less than £300. Features 3 
selectable gate limes * 9 digits * gate indicator 

• display hold * ?5mV@ ISO MHz typical sen- 
sitivity • to MHz: nmebase lor wwv calibration 

* 1 ppm accuracy 

$14995 ssssr 

CT-90 Ml 112S.S5 

OV-1 0.1 PPM men limpaase 51.S5 

BP-4 niend pock 8.95 




GT-12590IGITI.2GHZ 
COUNTER 

A 9 digit counter that will outperform units cost- 
ing hundreds more • gate indicator * 24mV@ 
ISO MHz: typical sensitivity * 9drgi1 display 
• 1 ppm accuracy * display hold * dual inputs 
with preamps 



s 169 95 

BP-a: mead pack. . 



wired Includes 
AC adapter 




CT-50 8 DIGIT 600 MHz 
COUNTER 

A versatile lab bench counter wilh optional 
receive frequency adapter, which turns the CT- 
50 into a digital readout for mosi any receiver 
* 25 mV @ 150 MHz typical sensitivity • A digit 
display ■ i ppm accuracy 



s 169 95 



CT-50 kit a 1399S 

PlA-l receiver adapter kit 14,95 





DM-700 DIGITAL MULTIMETER 

Prolessionat quality at a hobbyist price. Fea- 
tures include 26 difrerenl ranges and 5 func- 
tions • 3'.i digit. 'A inch LED display • auto- 
matic decimal placemenl * automatic polanly 

wired Includes 

AC adapter 

DM-700 aft I 599,95 

MP-t probe set 4,95 



M1995 



PS-2 AUDIO MULTIPUER 

The PS-2 is handy for high resolution audio 
resolution measurements, multiplies UP in fre- 
quency * great for PL lone measurements 

* multiplies by 10 or 100 ■ 0.01 Hz resolution 4V 

built-in signal preamp/condilioner 



S4995 



PS-2 kit (39.95 





PR-2 COUNTER PREAMP 

The PR-2 is ideal for measuring weak signals 
from 10 to 1 ,000 MHz * flat 25 db gam * BNC 

connectors • great for shilling RF • ideal 
receiverrTV preamp 



$4495 



wired Includes 
AC adapter 



PR-2 hit „ S34.95 



PS-tBGOOMHzPRESCALER 

Extends the range of your present counter la 
600 MHz • 2 stage preamp " divide by 10 cir- 
cuitry * sensitivity: SSmV @ iSO-MH* * BNC 
connectors » drives any counter 

wired Includes 
ACedapler 
PS-1EJJ(lt ,. $49,95 



$5995 



ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna — BNC plug . . $ 8.95 
High impedance probe, light loading . . . 16,95 

Law pass probe, audio use 16,95 

Direct probe, general purpose use 13.95 

Till ball, for CT-70, 90, 125 3.95 



PHONE ORDERS CALL 

716-586-3950 

TELEX 466735 HAMSEY CI 



TERMS: • salisfsclion guiunleed • eismine lor ID days: il nut pleased, return in 
original I arm for relund • add 6 - lor shipping and insurance In a mail mum nl 
SID OD • overseas add 15°. lor surface mail • COO add 52 SD |C0D in USA aniyl 
• orders under S lb 0(1 add SI 50 • NT residents add 7-' sales lai • 90 day pans 
warranty en all kils • 1 year parts S labor warranty on all wired units. 

I = = = ===== I RAMSEY ELECTRONICS. INC. 

jg s= i==3=P- V 2575 Baird Rd. 

= Penf ield, N,Y. 14626 



> 
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iljJT A IV 1 A i\ Electronics I in- 

f &*> **'l 

(516) 499-9500 

6094 Jericho Tpke. 
Commack. N.Y, 11725 



CTCSR 




S139.95 



Philips Remote 
4 Cable Converter 

■'I Mem CQmpucjr tfcnrwlDBf ■ Ljujrtf tenSwW 
C j Seek ifi f>thiri £ prnwil drffl! • EO rJ\jnr*il 
JMeiidnj * PrEgraruTjbi* tuiy -co i DH' • 5* 
r*jF LED *gftii dock * Fwimle jftinnp rum 
Dqr £ rcuH tVus Kin * Wiri-m Tiind rtrtJ 
intra-ne !rinsmir|?f irttfm * MoniK. W 
ttim ■ UiaU&fc to n? 'Drinri idiwsion * On* 
tin ■arran^ s(jw;* 



RS232 TRANSMISSION LINE TESTER 

fiitait: 'Mile Ed Female connector Tor easy 
u-«rr<f)mnloRS?32£,ine " Seal f Lines iTfl RO 
KTS. CTS. DSR CD Dim vsittg LEDi la -ndi- 
ti\t mius cJ FJCr'i 'rJireclhr powered bvH5?32 
Law no AC power needed S2"3 , 95 




f 



m 



SOUND ACTIVATED SWITCH 
MODEL R-1 $29.95 
r,. r . For Home Security. 

J_ Hears a Noise, Turns On Lights! 



Wtvtn lights igrn or*, lenders ire 'nghleneii mm ..ask any policeman 
Th* new SOUND acliwteG SWITCH automatically lurns on lights Jl any 
iouno\ so n looks like you id home evtn when ytw'« not 

SOUND jicl.vj!ed SWITCH proletlsyour home Seder ihan Einws. Ii sums 
on ighu j! ihe Mund al in altempted breavn and auiomanca'lv (urns 
hET otl when rt's safe 

sound aerated Switch. 
ll s the UahlwalEhmin you can E aUord Id be wilhoul. 

■ fnfry Hjtf* buttery * Sic* flown ifawiiy flown * Stvmiyi tnti 
nWi; * CfiinaVw sr flMrjf j * ^flrcs ■ Basetverja • Garage » Closets 



REFURBISHED MONITORS 

9" and 12" Bell & Howells 

or GBC Commercial Grade 

as low as 

$10.00 off with, a purchase a; on qc 

of 2 refurbished monitors *° 3 ' 3 J 




RS232 TRANSMISSION LINE TESTER 

fUwi: 'All 25 Sjgnjl lines JccessQte "Dujl 
Cdw HedGiMn 

•amwln: l CMK 10- no* to FHiule ExttnsiKi 

Jumper Set' $ Slraioiil 
1 T-Jumper 

Vinyl Cj» -j-n ., 

CHII-Jiqsirl,!,,,,!!, $169.95 




JerrolrJ 53 Channel Wireless 
Remote Converter S109.95 - 
JerrolrJ 36 Channel Remote w 
CATV Converter w/on/off Fine 

Tuning $94.95 



40 Channel VHF to UHF 
«#.-= Block Converter 




28.95 Ea. 
24.95 4 & up 

Deluxe Version - Features fine luning knob, 
matching X former & 2 cables $38.95 



BEFORE YOU PAY SS FOR A TELEPHONE 
SERVICE CALL, TEST IT YOURSELF 



Telephone Li ne Analyze Model # 1 048 BS^BS 



tmrt.rH oftc* to uWI M U tf B f pick 




$19.95 



PROFESSIONAL 
TELEPHONE PRODUCT TESTER 
Fealures: MODEL 1045 




O 

rx 

H 
O 

UJ 

_l 

UJ 

O 
Q 
< 

DC 



112 



Volume 
Discounts 

M.n OioeiWSOD 
I i*iei national snipping Ada I 
-rt 10 change 



; BAC A 

. Aoo tin 



liii 'lil'fu 
Wit i snipping 
toi monitors 
1516) 

499-9500 



ro 7400 

ceooio aooo 

2510010 JOOOO 
Ml DO to «000 
'SI DO In 1000(10 

Ovw torjodfl 



Mon Th Tu W F 
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RADIO-ELECTRONICS does not assume any responsibility for errors that may appear 
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65 
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87 
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67 
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262 
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90 



A. I.S. Satellite 31 

A.W. Sperry 32 

AMC Sales 93 

Active Electronics 102 

Advance Electronics 9. 10. 1 1 

Advanced Computer Products 99 

All Electronics 103 

Amazing Devices 106 

B&K Precisian , , 7 

Babylon 96 

Beckmon Instruments 15 

CIE 52 

CRT. 31 

Chaney 110 

Chemtronics 20 

Command Productions 92 

Communications Electronics , . 2 



Coop's Satellite Digest 14 

Deco Industries 31 

Diehl Engineering 21 

Ettgl-Key 101 

Digital Research Computers 96 

Dokay 100 

Elcc. Industry Association 91 

Electronic Specialists 1 10 

Elephant Electronics 31 

Etronix S6 

Firestik II 89 

Fluke Manufacturing 5 

Fordham Radio 1.SI.CV4 

Galaxy 30 

Gemini Electronics CD2 

Global Specialties 26 

Goldsmith Scientific 106 

Grantham College of Engineering. . .41 

Heath 87 

IWATSU 23 

Instrument Mart .83 

J& W 86 

JDR Mkrodeviccs 108.109 

jameco 104.105 

James Walter Satellite Rec 31 

Jan Crystals 89 

Kepro Circuit Systems 94 

MCM Audio 97 

MFJ 110 

McGrav. HSU Book Club 70 

Mcintosh Labs 80 

Micro-Mart 98 

Mouser .110 

rfRI 16.79 

NTS 34 

National Educational Center ....... 39 

OK Industries 27 

Pacific One 30 

Pala 93 

68,271,297, Philips ECG 13 

298,299 



116 Philips Tech 98 

— Phoenix Electronics 20 

265 Pocket Technology CV3 

101 Pomona Electronics 33 

125 Power Plus ...31 

256 Prenticc-Hall/College Division 94 

1 19 Professional Video 110 

— Qualilonc Industries 94 

254 RAG Electronics 24,25 

— RCA Dis. & Special Prod 28.29 

78 Radio Shack 107 

70 Ramsey Electronics Hi 

268 Regency 42 

266 Ross Custom. .................... 3 1 

73 Sintec 38 

74 Solid State Sales 106 

75 Spartan Electronics 112 

257 Tampa Electronic Supply 92 

— Tektroniis CV2 

122 Teltonc ...31 

— Texas Instruments 22 

267 L'nilech 1 10 

255 VAMP.. 30 

260 VIZ 85 



Gernsbatk Publications, Inc. 
2Q0 Park Ave. South 
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Chairman of the Board: 
M. Harvey Gemsback 
President: Larry Steckler 

ADVERTISING SALES 212-777-6400 
Larry Steckler 

publisher 
Shelli Weinman 
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True Dual Trace * 10 MHz Real Time Bandwidth • 3 Input Channels • I/O Port 

Digital Waveform Storage • Boolean Waveform Operations • Audio Functions 

8.0 (L) x 4.5 (D) x 1.75 (H) Inches • 1.25 Pounds • 9 Volt Battery/AC Operation 






Consider the LogicScope 136 

■ The LogicScope 136 is the next logical step in test instru- 
mentation for you. It combines many of the features and capa- 
bilities of sophisticated logic analyzers and oscilloscopes , , . 
and it fits in your hand. Never before has so much technology 
been available in so.small an instrument, at such a low price. 

■ The pocket-sized LogicScope 136 is made possible by a 
patented breakthrough in display technology. The conven- 
tional CRT has been replaced by a unique array of 400 LED's 
that permits simultaneous display of two digital waveforms. 

■ The 136 can be used for viewing single shot events, or 
repetitive waveforms. It can be operated in real time mode, or 
in memory mode which permits acquisition and storage of up to 
50-100 bit waveforms. These can be recalled, logically com- 
pared ( AND . OR, EXCLUSIVE OR ) to other input waveforms, 
or output to an external device via an I/O port. This I/O port 
will also accept future add-on 136 Modules. 

■ Its very low cost, convenience and ease-of-use make the 
LogicScope the ideal instrument, for designing, troubleshooting 
or repairing digital systems. Made in U.S.A. 

CIRCLE 265 ON FREE 



Consider its Engineering & Field Service Applications: 

■ On microprocessor-based systems, check the timing rela- 
tionship of various parameters relative to the system clock and 
other key events. Its storage capability allows visual and logi- 
cal comparison of non-repetitive waveforms to known refer- 
ence signals. Output in the start-up of the digital device can be 
compared to reference signals to determine the operating state 
of the device. Questionable waveforms can be stored for analysis. 

■ Its light weight and small size make the LogicScope conven- 
ient to take on every service call. The 136 provides much more 
information for trouble shooting a digital system or peripheral 
than a logic probe or digital counter without having to lug an 
oscilloscope or logic analyzer along. 

Contact us for the name of vour local distributor 



poccEt cEo-noLoev, inc. 

7320 Parkway Drive, Hanover, MD 21076 U.S.A. 
301-796-3300 TELEX 908207 

Division of Renaissance Technology Corp. 
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Model DCM-602 



Model DVM-634 



$7995 $48 75 



Digital Capacitance Meter 

8 ranges with full scale values to 2000 uF 

FEATURES • Broad test range - 1 pF to 
2000 uF • LSI circuit provides high 
reliability and durability • Lower power 
consumption • Clear readout even in bright 
light • Crystal time base • Easy to operate, 
compact, lightweight • Protected from 
charged capacitors ■ Frequency range - 
800 Hz to 8 Hz 



7 functions, 32 ranges. 
Transistor measurement 
included. 



Digital Multimeters measurement. 

> DC Voltage 1 00 uV- 1000 V 

• AC Voltage 1 00 uV - 750 V 

• AC/DC Current 200 uA - 1 Amps 

• Resistance 20 Megohms 

• Capacitance (DVM 636/638} 1 pF - 20 uF 



Model DVM-638 

$7995 

1 1 functions, 38 ranges. 
Includes logic level detector, 
audible visual continuity, 
capacitance and conductance 



Model DVM-636 

$6275 

8 functions, 37 ranges. 
Capacitance measurement 
included. 



FEATURES • Overload Protection • Auto- 
decimal LCD readout • Polarity Indication 
• 3000 hour battery life with 9V transistor 
battery • Low£g|t«y indication 



mi-.,-.'*. 



Charge it with VISA/ MASTERCARD. Money orders, checks accepted. CO. D.'s require 29% deposit. 

rOraricllTI 800-645-9518 

260 Motor Parkway, Hauppauge, NY 1 1788 



In NY State 800-832-1446 



Service and Shipping Charge Sehadutu 

FOR ORDERS ADD 

$25*250 {...., $4.50 

$251-500 $6.50 

$501-750 $8.50 

$75-1-1,000 $12.50 

$1,001 and up $15.00 



